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SUBROC 


new antisubmarine weapon sys- 
tem— will seek, strike and destroy 
lurking submarines at long range. 
Spearheaded by an underwater 
guided missile which can be fired 
from below the surface, this \'ital 
system — now being developed for 
the Navy’s Bureau of Ordnance, 
under the teclinical direction of 
the Naval Ordnance Laboratory in 
Silver Spring, Md. — will use our 
existing underwater fleet as launch- 
ing platforms. 

De\'elopment of Subroc is the re- 
sponsibility of Goodyear Aircraft 
Corporation, producer of Pin- 
point*Guidance, nose cones, rocket 
engine cases and major compo- 
nents in virtually every area of the 
nation’s most advanced weapon 


WEAPON SYSTEMS-a prime capability of 


good/year aircraft 


n, Qkio, ani Lilefijtild Park^ 


systems. 





NEW ARMY MISSILE DESTROYS 
LOW-FLYING AIRCRAFT 


This proven anti-aircraft missile operates even at tree-top 
heights, in the blind zone of other radar-controlled missiles. 
Raytheon is prime contractor for 
the U.S. Army Hawk weapon 
system— now in production and 
slated for use with fast-moving 
Army and Marine Corps ground 
forces as well as for the defense BiuHinct h £lecuo«lcs 
of U. S. cities. 

RAYTHEON MANUFACTURINO COMPANY. Waltham, Mass. 



AVIATION CALENDAR 


Dec. 17— 22nd Wriglit Brotlicrt Lecture, 
Maurice Rot un l’'tcui.li aenunutical re- 
search, N'aturjl llistorv Bldg, Smith, 
soiiiaii Institution, Wasimiehm. D. C. 

Dec. 27-JO— Fifth .\iinual Nleetni|. ,\incti- 
can .\stronautical Societs, Hotel Statler, 
Washington, D. C. \lcetin| ssill be 
held in conjunction ssith the I2ith .\n- 
luial Meeting ol the -Vmcricati \ssii. lur 
the ,\d\-ance»tcnt of Science. 

Dec. 27-30— Fiftii King Orange liitcrnatiuiial 
.Model Plane Meet. -Miami, 1-Ta. 

Jan. 12-H— Fifth National S>m[>osiiim on 
Kcliabilits and Qiialits Control in Elec- 
tronics, Bclk'viic-Slatict Hotel, Pliila- 
clclpliia. I’a. 

Jan. IJ-H— Ssniposinin on Cathode Rat 
Tube Ucc-otding. sponsored b\ Ssstenn 
ITevcIogmcnf Cnrp., Engnieers Club. Da\- 

Jan. 19-21-1 Itli .\innial Convention, llcli. 
copter ,\vsn. of .Vnierka. \hlla i lotcl, San 
Mateo, Calif. 

fan, 21-23— Sontli \V’est Klcctroiiic Fxhibit- 
.\riaouu Stale Fairgrounds. Phoenix, .-Vrir.. 

Jan, 25-29-2Ttli .\minal Meeting, insti- 
tute of the .\cronautical Sciences, Shera- 
ton-.\stur Hotel, Nc" Vurl. N. V. Hiinnis 
Night Dinner. Jan. 27. 

Jan. 27-29— Fifth .Vniiual Radar Svinposiuni 
(classified). Rockliam Bldg., Universih of 
Michigan, ,\nn -Vrlxir, Mich. 

Jan. 27-30— lath .\nmial Techmc-al Confer- 
ence, Socict; of I’taslics KiigiiiEcrs. Hotel 
Commodore. Nc« I'ork. N. \ 

Jan. 23-29— l-'ifth .\nnnal Midwest Welding 
Confcte’iice, sponsored hy .\rmont Re- 
search Foundation. Illinois Imtitnte of 
reehnologs. Chitago, III. 

Feb. 3-5— 14th .\nnual reelniica! and Man- 
agement Confea-nee. Reinfoued Plasties 
Division. Socich of the Plasties Industts. 
Inc., Edges' ater’ Reach Hotel, Chicago. 

Feb. 12-13—1959 Solid Slate Circuits Coii- 
(CoiitimiccJ on page 6) 


AVIATlOtst WEEK IncTudina Space Tachnoloey 



AN INTEGRATED TIMING SYSTEM FOR 
TRACKING AND CONTROL OF MISSILES 




The Hycon Eastern Integraied Timing System, when used 
as a central station timer, meets the requirements of most range 
instrumentation with one comprehensive unit. At pre-programed 
times during ihe shoot, time markers are supplied to recording 
instruments and switching pulses are supplied to recording and 
control instruments located in remote slave stations. 

At the heart of the Timing System is the Hycon Eastern 
Ultra Stable Oscillator with guaranteed stability of one part in 
I0» and even greater stability in actual practice. A WWV Re- 
ceiver corrects for drift error of the time base oscillator over 
long time periods and a time scale is available with resolutions 
accurate to 1 microsecond 

Solar or sidereal time is displayed visually and is available 
for both input to aiitomalic computers and as an index to data 
being recorded during Ihe lest run. Capable of operating any- 
where in the world, this system is also suited for astronomical 
measurements and navigation systems.Write for Bulletin TS-00- 

Tomorrow's Timing Systems . . . Today 



HYCON EASTERN^ INC. 
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In static rocket engine testing . . . CompuDyne Controi 
Systems give greater scope and more usefui data 

The ability to handle severe transients and to program 
rocket engine testing on a dynamic basis has made the 
CompuDyne Rocket Fuel Control System extremely im- 
portant today. 

Oxidizers and high-energy fuels are accurately propor- 
tioned and fed to the combustion chamber under precisely 
controlled flow-pressure conditions. 

Steady-state controllability is within close limits but. more 
important, broad programming within a single run is now 
practical. Stabilization time between programmed set points 
may be less than one second. Errors are fully predictable. 

The advantages of this complete, packaged system are 
simple enough; more data faster; more test points per run, 
more runs per day . . . and with greater accuracy. Ullage 
volume requirements are minimized and start-up is appre- 
ciably simplified. 

Similar techniques and a well-founded knowledge of cryo- 
genic materials are used to test rocket engine accessories 
such as turbo pumps, gas generators and valves. 

Complete details await your letter, wire or telephone call. 



For Test FacUiUes . . , Typieal CompuDyne Cooiro: Systems 
Alrera/t Entlne & Componrnry CtttitinufHtK Wind Tunnel 

Alrera/i Accestueitt li\nuntU: ^Irucruial Loading 

fuel Sysiem Cem/eoHenlg Altilude Ckumdee 

BloerJoua Wind Tuimet Compresior Surge 


RepreeenloMves In ma|or eilles 

ede control services, inc. 

401 S. Worminster Road, Hatboro, Pennsylvania 


(Coittinticd from page 5) 
fcrciicc, sponsored bv Institute of Radio 
Kiigiiiecrs' I’rofesiioiial Croup on Ciicnit 
Theory, .American Institute of Electrical 
Engineers’ Committee on Electronics and 
Universitv <if Pcimsvlvania, Philadelphia. 

Feb. 21-22-^nHi .\nmial Pacific Coast Mid- 
Winter Soaring Chanipionshms. Torres 
Pines Clidcrporl, San Diego, Calif, 

Feb. 26-Marc1i 1—1959 Engineering Esposi- 
tiuii, Balboa Park. San I^cgo. Calif, .kd- 
dress inquiries to; 422 laind Title Bldg.. 
San Diego 1. Calif. 

.March J-5— 1959 Western joint- Computer 
Conferenee. somi.sorcd hv Institute of 
Radio Engineers, .\mcrican Institute of 
Electrical T.ngineers and .Assn, for Com- 
puting Machinery, Faiminnt Hotel, San 
Francisco. Calif. 

March 5-d— Might Propulsion Meeting (clas- 
sified), Institute of the .\etoiiautical Sci- 
ences, Hotel Carter, Cleveland. Ohio. 

March 5-7— Western Space -Age Conference 
and Exhibit, For information; Domestic 
Trade Dept., Los .Angeles Chamber of 
Connnerce, 404 South Biiel St.. Los 
.\ngeles 54, Calif. 

•March B-11- Engineering meeting on the 
turbine in action, sponsored bv Gas Tur- 
bine Division of the .American Socictv of 
Mechanical Engineers, Cincinnati. Ohio. 

March 16-20— 11th AA'cstcrn Metal Exposi- 
tion and Congress. .American Socictv for 
Metals, Pan-Pacific .Auditorium and .Am- 
bassador Hotel. Los .Angeles, Calif. 

.March 23-26— National Convention, Insti- 
tute of Radio Engineers. Coliscrum and 
Waldorf-.-Astiiria Hotel, Nesv York, N. Y. 

Marcli 31-.\pr. 2— Polytechnic Inslilnlc of 
Brooklyn's Ninth International Sympos- 
sium. Subject: Millimeter AA'aves. Audi* 
toriiim, Engiiieeting Societies Bldg., New 
York. N. Y. Cosponsors; Department of 
Defense Research .Agencies and Institute 
of Radio Engineers. 

March 31-Apr. 3— National .Aeronautic 

MceHiig, Soeiety of Automotive Engi- 
neers. Hotel Commodore, Ness' Yofl. 
N. Y. 

•Apt. 5-10-1959 Nuclear Congress. Munici- 
pal .Auditorium. Cles'elaiid, Ohio, For 
information: Engineers loint Council, 29 
West 39lh St., New York IS. N, A'. 

■Apr. 7-10—1959 Welding Show and 40th 
.Annual Convention. .American AA'clding 
Society. International .Amphitheatre and 
Hotc-I Sherman, Chicago, III. 

Apt- 12-19— Air Force .Assn.'s World Con- 
gress of Flight, Las A'cps, Ncv. 

May 4-6— National .Aeronautical Electronics 
Conference, Institute of Radio Engineers. 
Biltmore Hotel, Dayton, Ohio. 

May 4-7— Fifth .Annual Flight Test Instru- 
mentation Symposium, sponsored by the 
Instrument Society of .Ainctica. Seattle 
Section, Olympic Hotel, Seattle, Wash. 

May 6-8—1959 Electronic Components Con- 
ference, Benjamin Franklin Hotel, Phila- 
delphia. Pa. Sponsors: Institute of Radio 
Engineers, Electronic Industries .Assn,. 
.American Institute of Electrical Engineers, 
AVest Coast Electronic Atanufacliircis 

May 20-22— Second let .Age .Airport Con- 
fetcnce. .American Society' of Cisil Engi- 
neers, Shamrock-Hilton Hotel. Houston. 
Tex. 
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CARTRlDGi 


¥ > oivisioa er etsEiu ■triis coir 

BUR8ANK. CALIFORNIA 

Disiriel OKiees: MINEOLA - OAVTON • WICHITA 


ADEL 


lie Pumps 


HIGH PRESSURE GVB CA 


T» DGE TYPES 


lnterchang:eable pump 
cartrlifgfs . . . Four 
basic sizes... 
Capacities up to 
25 GPM... Inherent 
design flexibility... 
Write for brochure 


SPEEDS UP TO 60,000 RPM 


PRESSURES UP TO 4,000 PSI 


n T PRECISION 

C Lproducts 


DESIGNERS, DEVELOPERS, MANUFACTURERS AND 
QUALIFICATION TESTERS OF AIRCRAFT AND MISSILE 
HYDRAULIC. PNEUMATIC, FUEL, MECHANICAL AND 
ELECTRICAL EQUIPMENT... 





BUILT TO MIL SPECS 



one Brush Monitor records 
100 countdown operations 
simultaneously! 


Cuilt to military specifications and performing to extremely rig- 
orous military requirements, the Brush Operations Monitor can prevent 
aborts and destructs costing millions of doll£irs. 

For quick, accurate and immediately visible go and no-go information, 
100 operations are recorded simultaneously on a 500' moving chart only 
12" wide. You have an immediate picture of an entire situation with each 
event shown in a time relationship to all other events. It is now being 
used for major check-out of propulsion systems, electrical test racks, 
fault isolation programmers and launch control vehicles. 

Brush is now in production on this Mil Operations Monitor and prompt 
delivery can be made to your requirements. Phone or wire Brush for 
complete information and application assistance. 

INSTRUMEMTS 

3*OS PERKINS AVENUE I GI.EV1TE 1 CLEVELAND 14, OHIO 





THE MAN BEHIND THE GREASEGUN ... The exploits of the fliers 
and aircraft that are keeping our nation secure can not be written 
without proper credit to the unheralded man behind the greasegun. He 
is a member of a maintenance crew ... a crew chief ... a plane captain 
who is content to enjoy the reflected glory of his ship. Something of 
him flies with every aircraft, and when ship and crew return safely 
he knows his job has been well done. For he knows that nothing could 
fly, no pilot could climb aboard without his contribution. Kaman Aircraft 
recognizes the job these men are doing and gives them a tangible salute 
by designing helicopters which require minimum maintenance and make 
the man behind the greasegun whistle while he works. 


AIRCRAFT CORPORA 


BLOOMFIELD, CONNECTICUT 


Problem-Solving Products from Republic 
Increase Strength, Withstand High Temperatures, 
Fight Corrosion, Provide Production Economies 



REPUBLIC ENDURO^' STAINLESS STEEL HELPS 
SOLVE strength, heat, and corrosion problems in 
engine nacelles for the Navy's P2V patrol bombers. 

Complete nacelles are built by Solar Aircraft Com- 
pany, San Diego, California, pioneers in stainless steel 
airframe construction. To date. Solar has manufactured 
more than 1000 nacelles for Lockheed's P2V program 
using A.I.S.I. Types 301 and 302 Stainless Steel. 

The stainless steel construction of these airframe 
units offers a number of advantages including greater 
strength, ability to withstand high temperatures, less 
maintenance for protection against corrosion and 
more economical production processes. 

Republic ENDURO Stainless Steels, Types 301 and 

10 


302, provide needed strength, yet permit the use of 
lighter gages' to save weight. They are highly resistant 
to atmospheric corrosion, erosion, and oxidation at 
high temperatures. They are readily formed into de- 
sired shapes by the usual commercial methods. 

Like Solar, Republic is also a stainless steel pioneer. 
Republic metallurgists and engineers pioneered the 
development of these high sirength-to-weight, heat- 
resistant, and corrosion-resistant metals. To help you 
use them to best advantage, Republic offers you the 
services of its famed 5-Dimension Metallurgical teams 
—field, mill, and laboratory metallurgists. The coupon 
is your invitation to use this confidential and obliga- 
tion-free service. 





0^ omO 


REPUBLIC STEEL CORPORATION 
OIPT. AW-6127R 

1441 REPUBLIC BUIIDINS • CLEVELANB I, OHIO 

Have a inciaUuriiii cull. 

□ Seamless Steel □ Alloy Steel □Tiianiu 

□ Stainless Steel O Alloy Steel 

0 Titanium □ MS Powtier 




X-15 WILL THRUST 100 MILES INTO SPACE 
UNDER CONTROL OF NEW INERTIAL SYSTEM 


Strapped firmly Into his cockpit, tin Air 
Force pilot soon will ride the North 
American X-15 rocket research ship 100 
miles and more into the sky at speeds 
above 3600 mph — over a mile a second- 
A highly advanced Sperry inertial sys- 
tem, developed in conjunction with the 
Flight Control Laboratory of Wright Air 
Development Center, will supply control 
data for this historic venture. When the 
pilot and his revolutionary craft drop 
from a B-52 jet bomber, the inertial sys- 
tem will give him data for maneuvering 
and navigating the X-15 with cMremc 
accuracy. As the stainless steel research 


plane flashes outward through the thin- 
ning atmosphere, the Sperry system will 
"show” the pilot how to correct for even 
the smallest deviation from flight path. 
It will display flight information on 
specially developed instruments: at the 
same time feeding the data to ground 
and airborne recorders for a permanent 
record of the flight. 

An important additional contribution 
of the Sperry system will be to guide the 
pilot in bringing the X-15 safely back 
into the earth's atmosphere. During this 
critical phase of the flight, attitude of the 
X-15 on re-entry must be precisely con- 


trolled lo avoid exceeding its structural 
limitations. 

On this daring journey into space, the 
super-sensitive Sperry system will have 
10 function perfectly under conditions 
ranging from extreme acceleration lo 
complete weighdessness, through tem- 
perature swings that may heat the X-15's 
exterior to 1,000 degrees in a few seconds. 

jp j 11 comar 

DIVISION OF SPeRNY RAND CORPORATION 



'NTELLIGENCE-Hallamore Micrulock’ provides the all-important link of intelligible communication between space 
vehicles and earth. Six Hallamore developed Microlock tracking stations monitor positions and receive intelligence from 
Vanguard and Explorer satellites... stand watch, with full capability, on U.S. Airforce and U.S. Army Lunar Probes. Micro- 
lock "locks" on fractional signals from tiny transmitters to bring in messages free of noise distortion. Hallamore developments 
in audio-visual telemetry, versatile automatic checkout systems, and guidance are speeding man's mastery of missilry and 
space technology. For systems capability, plug-in building blocks and C.C.T.V., write Hallamore Electronics 
Company, 8352 Brookhurst Avenue. Anaheim. California /TWX; AH 9079: a division of The Siegler Corimration. 






'^rOMTloHcl\dpuji\. ~ib ~JOukt-0^- 

Time on the ground costs money between touchdown and 
take-off. Any aviation product which can cut “ramp time”, cuts 
an airline’s operating costs. Sinclair Aircraft Oils have 
earned the reputation for prolonging engine life - cutting 
maintenance. Proof of this is the fact that 45% of the 
oil used by major scheduled airlines in the U.S. is supplied 
by Sinclair. Isn’t it time you, too, cut your 
cost of operation by using Sinclair Aircraft Oil? 


SINCLAIR AIRCRAFT OILS 

Sinclair Refining Company, Aviation Sales • 600 Fifth Avenue, New York 20, N.Y. 



Special Solar skills 
for advanced missile systems 


Powerful Rocketclyne booster engine chambers — 
designed to withstand combustion temperatures of 
5500 F— are being fabricated by Solar. The chambers 
are an outstanding example of Solars advanced tecli- 
nology in tlie missile systems field. Made from hundreds 
of spaghetti-like nickel or stainless steel tubes, they are 
precision fabricated and brazed together to form 
nozzles. A large siistainer engine plus the twin- 
chambered booster engine make up the liquid 
propellant {x>wer system for the giant Atlas ICBM. 

Solar’s leadership in high-temperature technology- 
plus advanced facilUies~is one part of the company’s 
outstanding missile and weapon systems capability. 


Complete engineering, reseurcb and test facilities— 
staffed by a team of systems engineers participating 
in America's most challenging missile and space pro- 
grams— are available to help solve your difficult design, 
development and production problems. Write for 
details to Dept. F-96. Solar Aircraft Comp.iny, San 
Diego 12, California. 





A. O. Smith Aeronautical Division 
continues to demonstrate unique 
capabilities to work with research and 
devclopnrent groups in government 
agencies and prime and sub contractors in 
the nii frame, propulsion and missile fields. 

In three quarters of a century’s service 
to ail industries. A. O. Smith has garnerc’d 
exceptional experience in basic research, 
welding, metallurgy, heat treating and 
other areas that delivers a big payload in 
R&D speed-up as well as establishing 
sound production pioceduies. 
A, O. Smith facilities and ex)jerience 
are available to any accredited member 
of the avinlion-missite-rocket industry. 

For more details, call or write — 


AERONAUTICAL DIVISIOI 
Milwsukee 1, Wisconsin 


The MISSILEi 


U.S.A.F. Northrop’s SM-62 
Snark, with a range of more 
than 6000 miles. Now oper- 
ational, the Snark is Amer- 
ica’s first intercontinental 
guided missile. Powerplant is 
a Pratt & Whitney J-57 turbo- 
jet. Guidance is by a stellar- 
monitored inertial system. 



The MATERIAL; 

SILftSTIC 


In the Snark, panels containing 
resistors, capacitors, transistors 
and other electronic components 
are cushioned by Silastic*, the Dow 
Corning silicone rubber. Silastic 
protects against moisture, vibra- 
tion damage, electrical leakage. 



The METHOD: 


Encapsulating with Silastic 
RTV, via calking gun. Silastic 
KTV vulcanizes completely 
at room temperature. When 
vulcanized, it has the char- 
acteristics typical of Silastic: 
resistance to extreme tem- 
peratures, moisture, ozone, 
corona. Electrical properties 
are excellent. Silastic RTV can 
be slit open for repair work 
and then re-sealed. Write for 
sample and technical data. 



Dow Coming 

CORPORATION 
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HOW MAGNESIUM ALLOY 
SAND CASTINGS 
IMPROVE AIRCRAFT DESIGN 

New thin-wall castings replace 
complex, costly fabrications 


T he number of magnesium alloy 
sand castings used in aircraft and 
missile assemblies is growing by leaps 
and bounds. One reason is the general 
recognition among designers that 
magnesium saves precious weight 
without sacrificing strength and nud- 
ity. T\vo other reasons are also re- 
sponsible for the rapid increase in the 
use of magnesium castings in aircraft 
design; 

1. New elevated-temperature alloys, 
2. Simplified design, construction 
castings, 

monly used for magnesium, sand 
castings — magnesium-aluminum-zinc, 

thorium. 

Mg-Al-Zn alloys have high .strength 
and very good easting characteristics. 
They provide stability of properties 
up to 200’F. and often are satisfactory 
as high as 350" F, A number of different 
alloys in this system are available, each 
having a characteristic combination of 
properties — yield strength, pressure 
tightness, duotibty, weldability, etc. In 
addition, these alloys ore heat-treatable 
to obtain a range of strengths. 

For the SSO^F.-SOO^F. range, the 
magnesium-raro earth alloys can be 


used. These alloys have excellent 
pressure tightness as well as good 
creep .strengtii at temperature and can 
also be heat-treated. 

FOR TEMPERATURES UP TO 700°F., the 
magnesium-tliorium alloys are used. 
HK31A is particularly good for short 
lime elevated-temperature uses where 
high stresses are encountered, HZ32A 
is excellent for low stress performance 
over a long period of time. Both have 
creep characteristics superior to the 
Mg-Al-Zn and Mg-rare earth alloys, 
and both are available in the heat- 
treated condition. 

Magnesium alloy sand cosCingB ore 
being made in a large variety of 
shapes and sizes, ranging from a few 
ounces to over 1600 ibs. The favor- 
able casting characteristics of magne- 
sium in general permit unusual flexi- 
bility in design. 

THIN-WAllED SECTJONS, for example, 
can be produced to replace intricate 
fabrications involving several opera- 
tions. Although thin walls are nor- 
mally kept small in area, new tech- 
niques have been developed to obtain 
large thin-w.illed sections with better 
than average surface uniformity. 

For more information about magne- 
sium sand castings and them use in 
aircraft design, contact your nearest 
magnesium foundry or Dow sales 
office. 





YOU CAN DEPEND ON 


EDITORIAL 


Today and Tomorrow 


There arc three basic fallacies underlying tlic process 
b\’ which tlic annual budget for the defense of these 
United States is now fornuilatcd. 

I''irst. tlicrc is no real over-all strategic policy and defi- 
nite tactical requirements tlcselopccl fot the defense 
|)roblcm as a wliolc. \\'liatcvcr policy lias prevailed dur- 
ing tlic past decade lias been primary reliance on tlic Air 
Force as a "dynanlit deterrent" to scare any potential 
cncniv from major aggression by the threat of its delivery 
capabilitv of niegaton-vickl bomb.s witli IMTs and B-52s. 

Ill tliis atmosphere, the Naw and -Army had a fuzzy 
strategic role. Conscqiicntb'. tliev devoted a major por- 
tion of their efforts to impinge on the |3rimar\- US.\F 
iiiissioii of long-range megaton bomb delivery. Although 
this poliev mav have served its purpose in the decade now 
ending, it is obvious that something more varied and flex- 
ible than this “onc-|)uncir’ strategy is required for the 
immediate future. 

Second, the trend of allowing comjitroller.s to make 
operational militan- decisions, both on new weapons and 
on tlic scope of operations contemplated, has readied the 
point wlietc the bndgctcer is making fundamental iiiil’- 
tarv poliev’ decisions b\ his manijnilntion of funds. 'Hie 
role of the comptroller as the key decision man in formu- 
lating Pentagon |5olicy began with the Unification -Act 
of 1947 and the coalition of the Army, Navy and .Air 
Force in the Defense Department. 'I'hc .stcaclv rise of the 
comptroller as the decisive force in making fiindaincntal 
miiitaiy dccision.s stems from the in.ibility of the scniccs 
to make anv decisions on intcr-scrvicc matters. 

W'c have little svmpathy uitli some of the service 
Itidcrs who organized and led inter-scrvicc attacks with 
ail the zest of action against a foreign foe and with little 
regard for the fiscal resources of tliis nation, Tlicsc are 
the men wlio, by their bitter, insoluble bickering, really 
crc.atcd the current doiiiin.mt role of tlie comptroller in 
forging military policy. However, dominance of the 
comptroller is really not the wav' to come up witli sound 
niilitars- |)olicy, even though it nia)’ produce a more bal- 
anced budget- 

Tliird, there is an increasing tendency on the part 
of newcomers in the Defense nc|>artmcnt and its related 
technical development to become increasingly enamored 
by the glitter of nidicalh new weapons that are little 
more than a gleam in the engineer’s eve at tlic sacrifice 
of the mote niimdaiic weapons now in service witli 
proven reliability. Tliis is a pitfall into which the biidg- 
etcers fail most often and where tliey can most easily 
l)c im|Mled on tlic tops of their sharp pencils. 

AVe can see tliis tendency dcvdo)>iiig strongly in tlic 
Fiscal 1960 dcfcn.se budget where major cuts in produc- 
tion programs of wcaiions just now rcacliing. or on the 
verge of reaching. 0]3cmti(mal ca|>ahilih’ arc being carved 
completciv' from the future budget. From a budgetary 
view, this is attractive because it is wea|30n production 
programs that rcquiie tlic l irgcst lu:n|3s of fiinds. 

The justification for eliminating the next generation 
of modernization for the armed forces in being is sinijilv 
tha*- so much more powerful and technically sophisti- 
cated wca|>ons are looming on the distant dcvcloiuncnt 
horizon. Development programs arc tdativcly small 
financial potatoes measured in millions compared to the 
niultihillion-dollar production programs. So, says the 
budgctccr, wliv spend all this money on production of 


a new, improved military weapon when we can alrcadv’ 
see a much better one just around tlic tcclinological 
corner, and we can get my budget to fit inucli l)cttcr this 

I'liis is |3crhaps the most dangerous of the trio of 
trends discussed on this i3iige today. l'’or, if followed 
to the extent it is planned for Fiscal 1960. it will strip 
the element of modernization from our armed forces in 
being tliat should keep them competitive with their 
))otential opposition. It ernild easily open a dangerous 
tccliiiicai differential between friend and foe. lot tlicsc 
shining new we.ipoiis that are always gleaming on the 
tecliiiical horizon have a habit of taking much longer to 
develop into operation.il reliabilitv than the hiidgetccis 
calculate. Bv tlic time this is apparent, political shift' 
nsuallv have wafted the biidgctcers into other areas of 
endeavor, leaving a new crop to face the consequence' 
of these somewhat naive policies. 

It is a sad fact of life in our world today that niaiiitaiii- 
ing adequate defense is a trciiieiidously expensive and 
tcchiiic-allv demanding operation, but the consequences 
of failing to maintain tlic technical pace and develop the 
militarv ingemiitv to fit new weapons into an effective 
strategic pattern would lie far more disastrous than sonic 
budgetary misaligmncnt. F'or it is in tliis critical area of 
tcclinical devclopiiicnt pace and modernization of mili- 
tan' forces ill being tliat a battle as decisive as any pitched 
battle in historv is being fought today. 

The militarv and technical chess ganic being played 
between tlie U. S. and Sov ict Union is a key to tlic tiitiuc 
of this globe vve iiiliabit and, as in anv chess game when 
both strategv and timing arc faultv. one contestant mav 
eventually find himself in an indefensible position with 
the only nltcrnativcs open to cither resign the game or 
enter a' futile cud game that slowly strips him of liis 
lesourccs and power. 

Lets look at some of the key areas in which tlie glitter 
of future weapons is liliiidiiig the biidgctcers to the 
rcalitv of todav and tomorrow. In ait defense, they liojic 
to eliminate ni.niued intcrccptoi.s and substitute an all- 
missile defense svsteni. AA'ith the perfoniiancc capability, 
range and reliabilitv of the current and next generation 
of air defense missiles this is the sheerest folly. A com- 
biiiation of long-range interceptors and nicdiuni-range 
niissilc.s could provide an air defense system of umi.'ual 
flexibility and efficiency. But cither alone cannot do the 
job singlcltaiidedly for the foreseeable future. 

In the long-taiigc megaton delivery system business, 
it is again foolish to search for an “ultimate weapon’’ 
and rely on a single delivery method. IHcxibilitv and 
variety 'arc still the keys to this problem. All of tlic 
possibilities of water, air and land-based dclivcrv .systems 
for missiles of v arying ranges should he combined into a 
single opcratioreil capaliility that |)rovide.s sufficient scope 
and mobilitv to cii.sure effective functioning in the 
moment of crisis. 

N'or can we neglect the fundamental need for the 
.swiftest pcxssihlc logistics system to support combat 
0|3Cratioiis of all kinds at the pace to which future con- 
flicts ate alrcadv geared. 

\\’’e badlv need a thorough overhaul of our military 
strategy and the programs required to support it to meet 
the nevv |)olitical and technological problems we face in 
tlic next decade. -Robert Hotz 




The wraps are off RADAN! The civilian coun- 
terpart of GPL’s famous military Doppler auto-navi- 
gators, is ready and available now — for anyone and 
everyone! 

RADAN Systems have behind them millions of 
miles of experience in transcontinental, oceanic and 
polar flights . . . save precious time and fuel . . . pro- 
vide a priceless margin of safety. 

• RADAN — accurate: within 1% for ground speed, 

within V4“ for drift angle 

• RADAN — small: 4,4 cu. ft— light: 89 lbs. 

• RADAN — operates without ground or celestial aids 

• RADAN — virtually maintenance-free 


Now in quantity production, RADAN Systems 
are manufactured by GPL, who developed and is the 
nation’s leading producer of Doppler air navigation 
systems. Address inquiries to: General Precision 
Laboratory Incorporated, Pleasantville, New York. 
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WHO'S WHERE 


In the Front Office 

Charles Callaot. formcily vice presidnit 

den't!' North "\mchran aSom, 

\ngelcs, Calif. W. H. Yah.. no«' is acriiie 
gciictal manager of the Columhn. division. 
North .American also elected the follow ing 
senior vice presidents. Gcraiil B. Brophy, 
general counsel: R, tmibcUi. finance .and 
tieasnrcr: J. S. Smithson, administration: 
niiig S S P 

Brig. Gen Don Fliekingcr. assistant to 
the depnty commander for researeh. Air 
Research and Dcclopment Coniniand: Col. 
Jack Bnllcrad succeeds Gcti. Flickinget is 
Director of Life Sciences. 

E'rancis II. Burr, Boston atlomev, a direc- 
tor of .-American Airlines, Inc, 

C, T, Wilkins, chief designer, and John 
Cunningham, chief test pilot, elected direc- 
tors of The dc llavilland .Aircraft Co., [,td.. 
Hatfield, Elngland. .Also: R. F, Bishop, 
deputy managing director, and R. M. Clark- 
son, research director; Messrs. Bishop and 
Clarkson continue as directors. 

Enrique Chaver, first \-ice president, L,A\'. 
the Venezuelan .Airline. 

Irving Roth, vice prcsident-firuncc. and 
Charles C. Cillcv. corporate treasurer and 
comptroller, Northrop .Aircraft, Inc.. Bcverlv 
Hills, Calif. 

Richard C. Wynne, vice president-market- 
ing. Non-Linear' Ss-stems. Inc., Del Mar. 
Calif. 

Robert G. Belotc. vice prcsidcnt-indiis 
trial relations, and George J. Papas, \-icc 
president purchasing, Rheeni Manufacturing 
Co., New York, N. Y. 

Geo^ S. Obeidorf, a vice president. 
'ITie riving Tiger Line, Inc. 

Groiip Capt. Arnold H. Miclkc. vice 
president-\''estcm Division. AA’innipeg, of 
Canadian As-iation Electronics. Ltd.. Mon 
(real. Canada. 

Honorti and Election!- 

Promoted to temporaa- grade of brigadier 
general are Col. Ben E. larbaillv, deputv 
director of US.AF's Office of Information 
Scn-ices, and Col. Benjamin C. Ilolzinau, 
commander of US.AF’s Office of Scientific 

administrator of the National Aeronautics 
and Space Administration, nill rcccisc the 
\tTight Brothers Memorial Trophy at the 
M'right Day Dinner of the .Aero Onb of 
\Vasliin|ton, Dec. I~. .Shaaton Park Hotel. 
Washiiigtoii. D. C. The trophy is auatded 
aimnally "for significant public service of 
i-ndiiring value to aviation In the United 
States." 

Changes 

Williara M. Duke. dircctor-Sy.stem Engi- 
neering Division, Spat-e Technology Lahora- 
lotics, Inc., Los .Angeles, Calif. 

C. T. Ray, head of the newly established 
Commercial Products Deparhnent. Hie 
Martin Co., Baltimore, Md. 

(Coiitimicd on page 114) 


INDUSTRY OBSERVER 

► l lKotcticnl study of iion-mick-.ir explosion effects on the moon is nearing 
completion at Aerojct-Gciier.il Cotp. Aim of the company-S|jonsored project 
is to eletermine the feasibility of l>l;isting lunar .surface particles into space 
for pickup and analysis by an orbiting nr p-jssing lunar prol>c, which would 
telemeter infonnntion back to e-.irth, 

►Powerplant used on General Electric Heat Test Reactor E.X|H'iiiiicnf No. 3 
(HTRlZ-3) burned and apparently was destroyed during recent ground tests 
of the turbojet engine numing on nuclear power at Atomic Energy Com- 
mission facilities in Arco, Idaho. Tests arc being made in conjunction with 
tlic U. S. program to dcielo]) an atomic-|)owcred aircraft (AW Dee. 1, p. 29), 

►Industry presenbilions in Air I'oree’s earb- warning and control ss.stem 
competition are scliedulcd to be made this month- Competition iretween 
major biddeis-Lockhced, Consnir. Douglas ,ind Boeing-is intense since a 
substantial mmiber of aircraft arc scliedulcd fn lie imohed. 

► Watcli for Navy to let a contract within the next hso weeks for dcvclo)>- 
incnf of its Eagle long-range air-to-air missile inoject. After several months 
of uncertainty. Navy lias won its battle with I'Jefcnsc Department fiscal plan- 
ners who had wanted the service to adopt the Air Fotcc-nnghcs GAR-9 
already midcr development for use on North American Aviation’s F-108 
Mach 5 interceptor. Likclv contractor: A Bcndix<3niiiiman team. 

►Ruytlieoii Manufacturing Co', is pushing development of the Super 
Hawk, advanced letsion of Army’s Hawk Inw-levcl surface-to-air missile. 

► Scliediik for tlic 'I’itaii intcrcontincnfal ballistic missile has slip|>ed sliglitlv. 
while the Atlas schedule has been accelerated, spreading the ojwtational 
readiness dates between the two missiles to approximately 18 months. 

► Army's Redstone Arsenal is taking bids on low-cost drones for three reginie.s 
of scn icc. Versions include one subsonic and two supersonic (up tii Mach 3) 
configurations. Bidders will include Ccs.snii, Martin, Beech, Ixjckhccd 
Missile Systems Dii'ision. Ryan and Radiojilanc. 

► Contract.s arc being awarded by Navy’s Special Projects Office for Polaris 
fleet ballistic missile training gear to ensure that the crews will be indoc- 
trinated and ready for service well in advance of tlic dcliven' of the actual 
niissilc-snbniarinc weapon svstem. 

►Second stage of a metcorologiorl rocket built bv the Krakow Division of 
tlic Polish Society of -Astronauts and the Rocket Section of Krakow’s Metal- 
lurgieal Academv is now uiirlergoing tests. Second stage, wlvicli provides 
approximately 220 lb. thrust, is S20 mm. long. 63 mm. in diameter, It 
weighs 4-35 kg. and c.irrics one kilogr.im of solid fuel. Working pressure is 
40 kg. per square ccntiineter. Preparations are now under w-.iv to build and 
test the firvt stage of the rocket. 

►Air Materiel Command lias requested that tlie Cessna L-27A be given 
the Air Force designation of U-3A, giving the plane a utility aircraft code 
designation. 

► Navy and Air Force .Air Research and Development Command have joined 
forces in efforts to draft specifications for a supersonic f.irget drone with a 
speed cnp.ibility of Mach 3. Aim is to blend operational rexjuirements in 
order to determine a standard configuration that will meet the demands of 
liotli services. 

► Relative position of Midway Island and Navy’s missile test center at Point 
Miign, Calif., has been detennined to an accuraev of witliin 300 vards bv 
coinpaiativc observations of the Vanguard satellite in its precisely-known 
high altitude orbit. Pa-vioiis calculations were off by about font miles. Mid- 
way station probably will he used in connection with long-range missile and 
satellite firings from the Pacific Missile Test Range, of uliicli Miign is a ]iart. 
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iBAjR,0MlNI. engineers work with you creatively from design to application 



To achieve system isoelasticiiy and minimize 
moment errors, gyro rotors need bearings that 
provide rotational accuracy, exact positioning 
and controlled axiai and radial yield rates. 

All mndird Barden Precision bearings have the 
extreme accuracy required for precise radial 
and axial positioning. In addition, the special 
purpose Z148 has these important features: 
Closely controlled contact angles— essential 
for bearing or system isoelasticity 
Inner ring raceways ground in shaft— to 
simplify rotor design . . . reduce mating 
part errors . . . improve bearing alignment 


One of hundreds of Barden “specials,” the 
Z148 is an example of the results that stem 
from working creatively with Barden engi* 
neers from the earliest design stage. 

Like all Barden Precision bearings, standard 
or special purpose, the Z148 is planned for 
performance from research and design, 
through quality controlled production, func* 
tional testing and application engineering. 
Your product needs Barden Precision if it has 
critical requirements for accuracy, low torque 
or low vibration ... if it operates at extreme 
temperatures or high speed. 


THE mMmomn COHPOHATION 

41 E. Franklin St., Danbury, Connecticut • Western office: 3850 Wtlshire Blvd., Les Angeles 5, Collfomlo 


SPtCItl WDtII WriCISIOIt MU BEUnNCS FM: IISTIIOaEIITS • COMVHtS MD ttCCIHiS • UtCIAFT ACCtSSOlilES • MICHISE TOOL UID TtlTtl! SnSOLlS • OINU PltCtSIOIt IPPUMTIOKS 


Washington Ronndup 


Dollars vs. Security 

Stxmingly implacable Administration orders to liold 
flic line on defense spending ate forcing across-thc-board 
s'aslics on almost ctrrv facet of the milifan services' I''iscal 
1960 budgets. With the dollar faking precedence oser 
actual defense needs, Air I'orcc has been told it will be 
allowed only approximately 600 new aireraft during the 
fiscal year, of which about 200 will Ik combat planes. 
Navy, under .\dministration plans, will receive authoritv 
for approximately 400 aircraft and has decided to sink .all 
available funds into combat tspes. 

In another area. Defense Department has cut all h'iscal 
I960 funds forait-breathing missiles, knocking out Navv’s 
Chance Vought Regulus It submarine weapon svstcin 
and .\it h'orcc's procurement program for the Martin 
Mace. Other cuts mcliide Convair’s 1''-I06 interceptor. 
'Ilte ccinpany's B-58 Mach 2 bomber probablv will suffer 
a similar fate (AM’ Dec. 1. p. 25), 

Thor, Jupit'er Cut 

In still anotliCT economy move. Defense Department 
has tentatively decided to halt production of both the 
Douglas Thor and the Chtvsler Jupiter intermediate 
range ballistic missiles after ciitrcnt (sroduction contracts 
arc completed. Contracts will deliver approximatch 60 
Thors to Great Britain, 45 Jupiters to Italy. Another 
factor in the decision to cut production of the two mis- 
siles is the fact that England and Italy arc the cml\ two 
NATO countries who nasc agreed thus far to accept 
the weapons (.AW Nov, 24. p. 52). 

Missile Management 

Ckneral Accounting Office hopes to submit a complete 
report on Air h'otce management of the ballistic missile 
program to Congress b\ June. It will include a compari- 
son and evaluation of the USAF program with the Navy 
and Army program. .A G.AO spokesman said the ramifi- 
cations of the recent merger of Ramo-W'ooldridge Corp., 
which prticipated in the niaiiagcnient of the US.AI'' b.rl- 
listic prrrgiam, with Thompson Products Inc. (into 
’lliompson Ramo Wooldridge. Inc.) also will be weighed 
by GAO, For seven months. GAO has tried to obtain 
a report on the Air Force missile program made by the 
USA?' Inspector General (,A\\' Nov. 24. p. 54). 

Contract Defended 

Meanwhile, Air Force last week defended an 11.9% fee 
paid to Ramo-W'ooldridgc Corp. for a cost-plus missile 
managing contract again.st charges that the payments 
were excessive. Max Golden. USAF general counsel, 
told the House Subcommittee on Manpower Utiliration 
that an extraordinary effort was asked of the firm in man- 
aging the ballistic missile program and that Ramo- 
AVooldridge was excluded from production and develop- 
ment contracts in which additional fees would be in- 

Goiden added that average cost-plus-fixed-fce contract 
ranged from 6 to 1%. The subcommittee has criticized 
(he action and said 60 top executives of tlie firm received 
an average salary of S5(j.000 a year as compared with 
515,000 average salaries for smaller concerns. 

The subcommittee also is charging thaf the liigli sal- 
aries paid by private industry make it difficult to keeir 


key personnel in government, adding that it i.s a "tragic 
thing” when tlie salaries are made possible througli gov- 
ernment contracts. Rqv. 11. R. Gross (R.-lowa) has 
suggested that the government should impose a ceiling 
on tO]) s.rlarics paid to cost-plus contraetors. 

Planf Sales 

•Air Fora- is considering |)roposiiig to Department of 
Defense that contractors he |)ctmitted to purchase plants 
when military business .starts tapering off. This, US.AI' 
believes, would enable them to gradiiallv’ develop new pro- 
duction in the fatiiilic*5. .At present, plants cannot be 
sold until they have become idle and are declared sur- 
plus for disposal by the General Services .Administrjtioir. 

Railroad Campaign 

Accelerated cam|jaign by railroads to eUminafe airline 
subsidies and impose user charges for airline operations is 
ricocheting in some areas. C;impaign is drawing public 
attention to responsibilities of transportation systems to 
commimitics and i.s raising some questions as to whether 
railroads are fulfilling obligations to maintain proper rail- 
rt)ad crossings and station facilitic.s. 

In at least two state legislatures during the past six 
months, safety factors of railroad grade crossings have 
)wen brought onto the floor for discussion. .Although no 
direct action has been taken bv the states concerned on 
the issue, the subject is not likelv to l>e allowed to rest, 
particularly if local communities continue to protest 
against imimprovcd safety iiicasures at railroad crossings 
and outdated station facilities. 

Bid by Delta 

Delta .Air Lines is making a bid to capture the lucrative 
Miami-Havana route now operated bv National. Basing 
its arguments on the Pan .Amcricm-National lease-stock 
transfer agax'ment now before the Civil Aeronautics 
Board (sec page 45), Delta told C.AB that approval of the 
joint proposaf would place Pan .American in control of 
National, thereby eliminating competition between U. S. 
flag carriers on the route. Contending that the Board 
Iras the power to compel such a transfer of operating 
luithoritv, Delta asked tliat it be considered for the route 
if C.AB a|)proves the Pan American-National agreement. 

Difficult' Capture 

Supplemental air carriers arc finding it difficult to tap 
any of the schexluted airlines' traffic. Hoping to capture 
the excess of passengers available Isecause of strikes among 
major carriers, the Independent .Airlines Assn, asked the 
Civil Aeronautics Board to lift the 10-trip per month 
restriction under which siipplcmientals operate and to 
allow the organization to coordinate the efforts of its 
members in handling the extra traffic. The Supplemental 
Air Carriers Confetena' termed the I.AA petition a 
“publicity stunt” but nonetheless filed in behalf of two 
SACC menibcTS for a lifting rtf the 10-trip authoritv 
during the strike period. Since these petitions were filed 
three weeks ago. I'raii.s W'orld Airlines, one of the two 
major carriers on strike, has resumed operations. Neither 
I.AA nor its competing organization, SACC. h.is received 
any reply from tlie CAB. 

—Washington staff 
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Airline Growth Pattern May Be Broken 


Aviation Week survey indicates strikes, passenger 
decline will hold 1958 profits to 1957 levels. 


Washington— critie.il tlcclinc in pas- 
senger traffic dcselopincnt coupled with 
llic grounding of four airlines bv labor 
slrikes during 1958 tlirratcns at least a 
teinporars- halt to the industry's Iiistoric 
grou th pattern for the first time. 

Althoiigli it is still too earlv to ct'.ihi- 
alc the full effect labor strikes will Itave 
on the operating incomes of tlie donies- 
lic trunkline carriers for the vear, an 
As'i.sitoN ^^'l•a;K snrscy indicates that 
chances arc slim for anv gains in rev- 
enue passenger miles for 1^58 over the 
presious year. Even svithout taking the 
‘trike factor into account (sec p. -fl), 
increases in fliis categnrv will amount 
to less than 1%. 

The trunkline indiistrv probahlv will 
report a net profit of S30 million for 
the vear as compared witli a S27 million 
net 'in 1957. However, the 1958 earn- 
ings reflect a Civil Aeronautics Board 
depreciation policy whicli, fiiumcial 
analysts say. will base the effect of in- 
flating the u-ar’s net profits. Best esti- 
mates place this inflated, or "paper" 
profit, at Sl-1 million so that actual 
earnings can be put at about Slfi mil- 
lion (see p. 42). 

The Board required tlie airlines to 
adopt an across-the-board scren rears 
depreciation with a 15% residual value 
for aircraft and spares effective Jan. 1, 
1957. Refusal of the Supreme Court 
to back a Board rule reguhting airline 
depreciation accounting practices last 
month (AhV' Nov. 17. p. 41) now per- 
mits the carriers to return to original 
depreciation procedures that range from 
between four and sesen svars deprecia- 
tion and 5 to 10% residual valuc. 

Domcstic rewmic pas-senger miles for 
llic vent is now esHniated at 24.7 bil- 
lion for the ye.ir com|)ared to 24.5 bil- 
lion in 1957, an iasignificant 6/lOths 
of 1% increase. Domestic revenue ton 
miles will show a gain of about 1.5%, 
from 2.72 billion to 2.76 billion. 
Revenue Passenger Miles 

Resenuc pas.scnger miles and re\’- 
tnuc ton miles operated bv local sen’ice 
caniers will sitow an approximate 7% in- 
crease this year ovet 1957. A 5% g;iin 
can be expected in the number of res- 
enue passenger miles operated bv U.S. 
international carriers. 

The leveling-off of rerenue passenger 
miles, predicted last year by Aviation 
WpEK (Dee. 30. p. 39), reflects the eco- 
nomic depression during the first half 
of 1958. An abrupt rccoveiv in traffic 
solume during Octolser and November 
has prevented tlie traffic picture from 


being as grim as it might liaic been liad 
tbc tecessioi! continued into Fall. 

I.oad factors during the vear dropped 
cmisistentls- eacli inontli until October 
when the first increase since July. 1957, 
Mas recorded. Since func of tlris \-car, 
load factors base remained tielow tlic 
60% mark, a decided contrast to the 
asetage 64.5% mnnthiv load factor re- 
corded during the record iJost-«".ir s'CJir 
of 1956. 

Resciiue |xissenget miles dropped 
each inmitli from Mav through Juk, a 
normally litalthy traffic period, but rose 
again in October to reaclt tlic .second 
highest mnnthiv figure for the \ear. 
Early rcitorts indicate that a continued 
rise «ili be reported for November 
despite the strikes against Capital. East- 
ern and Trans World airlines. 

Operating revenues will 'how an in- 
CTcasc of about 14% for the vear, due 
ptiinarily to the 6.6% fare increase 
granted last February and the elimina- 
tion of the round trip discount and ad- 
jiistriicnf of tlic familv fare plan in 
October. Expenses will continue to 
show sharp increases and mav show as 
much as a 20% rise thi.s v-ear over 1957. 

Profits will be bolstered to some 
degree by the sale of equipment. How- 
ever, the profit squeeze, which first 
became evident in 1956. can be ex- 
pected to continue into 1959 since 
there seems to be little hojic that in- 
creases in labor and fuel costs can be 
curtailed. Next year, additional tran- 
ritional costs resulting from the con- 
version to turbine equipment will in- 
Icnsify the expense problem. 

In addition, airlines which introduce 
jet c'qiiipmcnt this v-car will he forced 
to accept the added burden of interest 
payments on loans covering the pur- 
chase of the jet equipment, f.oan costs 
can make the difference between a profit 
and loss. For example. Capita! .Mrlines 
reported a net profit of S564.874 for 
the third quarter of 1958 but told tlie 
Civil Aeronautics Board that it had 
obtained a moratorium on pavTiients for 
its Vickers Viscount turboprop trans- 


Rascal 

Terminaled 

Washington- 
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liotts in July. .August and September 
totaling S2.-i million. Depreciation of 
'^2.5 million for the thtce-niouth period 
was taken on the equipment. 

M’lieflicr the tliird quarter strenglli 
.shown in October and November will 
carry tliroiigli December depends to a 
large extent upon weatiier conditions 
in iieavv- traffic areas during the month. 
Poor traffic showing dunng the first 
quarter of 1958 vv-as attributed by five 
airline.' to unfavorable vvcatlier condi- 
tions thtoiighout the eastern sector of 
the U. S, during the kiticr part of live 
initial reporting period. 

-\v'ailablc seat miles prohablv will 
letiirn to a marked grovvtli pattern in 
1958 as a direct result of the intro- 
duction of turbine-powered aircraft dur- 
ing the yc-.ir. ,\vailablc scat mile.s, linvv- 
cver, leveled-nff sliarpiv during the 
latter part of 1958, This condition, 
which has been ahefted hv the with- 
drawal of scat-milcs as the result 
nf strikes in November, will help 
strengthen the load factors of individual 
carriers continuing their operations. 
Available Seat Miles 

,\v'ailablc scat miles in Jamiatv 
reached 40.2 billion, a 12% increase 
over the previon.s vear. This rate of 
increase sulr.sidcd nipidly throughout 
the vear until October when a monthlv 
rise nf only 1.2% w-as reported. Never- 
theless. the 41.9 billion scat miles 
operated in October was an all-timc 
liigh for the domestic trunkline indus- 
trv'. It is higlily possible that tliis 
monthly picture may reach tlic 50 
billion mark by December, 1959. 

Nfost carriers attribute tlie slow climb 
in available scat miles to a tightening 
of scheduled operations due to increased 
competition on major routes and the 
general drop in traffic growth. 

Revenue passenger miles reached 
their highest mark in domestic airline 
history in April vvlicn 24.71 billion 
revenue passenger miles were recorded. 
Tins, liovvcvcr, represented onlv a 1% 
increase over the previous March when 
a 12.4% increase was registered. In 
May, June and fiilv, the volume of 
revenue passenger miles fell off stcadilv. 

1 % monthly increase was repotted 
in Aiigu.st. but the total remained vir- 
tually the same in September. In Oc- 
tober, monthlv revenue passenger miles 
climbed 4.3% over the previous Oc- 

Loiid factors for the domestic tnmk- 
iinc industry similatilv rose in October 
to showa 1.78% inerase over the same 
month of 1957, It was the fourth 
monthly increase that has taken place 
since Marcli, 1956. when the stcadv 
tatc nf decline first began. 
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Hiller X-18 VTOL Readied for Rollout 

Hiller X18 tilt wing transport, developed for U. S. .Air Force, is scheduled to roll nut todav at Hiller .Aircraft Corp.'s Palo Alto, Calif., 
plant. The aircraft, which has vertical and short takeoff and landing capabilities (AW June 9, p. 45), is shown with wings in conventional 
forward flight position. Aircraft is powered bv two Allison T40 turboprop engines coupled with Curtiss-Wrigbt sis-bladed turbo- 
clechrc propellers; each T40 consists of two power sections coupled to a common rcdiicHon gearbov. Jn addition, Hiller X-18 lias a 


Fuel System Icing Described 
As Major Hazard to Jet Planes 


AA'ashington— .Seriims fuel svstem 
icing has contributed to approxiniatelv 
1 1 % of all Air Force accidents during 
llic past 30 months, according to the 
US.AF Directorate of Flight Safetv Re- 
search. 

Problem, a contributing factor in 
37 of the 352 accidents during the 
period, apparently is greatest in large 
jet aircraft and may soon confront the 
sirlinc industry. 

Three Steps Taken 

Ihree major 8tc-|)5 alte-adv have been 
hikcii bv the Directorate of h'light 
Siffcty Research to stop icing in fuel 

• Improved quality control of fuel as 
it is received from commcicial linns. 

• Development of a hydrant svstem for 
dispensing jet fuel that will strijr it of 
all water that it contains in solution as 
v eil as suspended in globules. 

• Modification of fuel systems in vari- 
ous aircraft such as removing filtering 
screens and installing fuel licat cx- 
cliaiigcts. 

These three objectives have been 
pushed bv tlic Diicctotate. headed bv 
M.ij. Geii. foseph Caldara, since early 


this year after a Boeing B-52 crash di- 
rectly attributable to fuel icing. Follow- 
ing this accident, fuel sv>teni icing was 
made tlic subject of a coiifctencc held 
every two month.' by the Directorate in 
order to get Air Force operational and 
niaintenancc personnel together with 
industry for an exhaustive discussion of 
one ixirficular safetv hazard. 

AVIiilc fuel icing has alwavs been an 
operational problem in aviation, jet 
fuels have complicated the situation be- 
cause they have a much greater ten- 
dency to absorb water into solution tlian 
does gasoline. 

.Anotlie: complication has been iden- 
tified since large jets Ik’Wiiic opera- 
tional. 'I'hesc aircraft have shown a 
greater tendency toward fuel icing than 
smaller aircraft such as figlitcts. even 
tliougli there is no basic difference in 
the mechanical functioning of tlieir fuel 

The iiicrc.iscd icing tendency is at- 
triliiitcd to the large amounts of fuel 
that must he pumped through large 
lines at a comparativclv rapid rate. 

As a result nf flic safe4v conference 
concerned with fuel icing, two com- 
panies developed inobiio ground svs- 


tems vvith their own funds which could 
be usetl to filter water in solution a.s 
well as siis|3cudcd moisture and debris 
as the aitCTaft were refueled, Tlic Air 
Force subscqiicntlv purchased a niim- 
hcr of these units for qualification test- 
ing and. at tlic same time, covered the 
eomplcte development costs of tlie 
equipment. 

Modifications have included putting 
liypass valves around fuel strainers so 
lliat flow will not be stopped in the 
event thev ice up. and the complete re- 
moval of tlie strainers. Fuel lieat ex- 
changers ;ilso have been designed for 
use in flight. 

Some of these ate now in deselop- 
mental test hut tliey have a number 
nf serious limitations sucli as high 
vsciglit and. in sonic cases, present a 
fire hazard and disrupt the weight and 
balance of existing aircraft. 

Far From Solved 

'Hic ptohk’in is far from being com- 
pletely sohed, and the Directorate of 
Might Safety Research is pressing in- 
dustry and Ait I'orce commands for im- 
mediate and long-range fixes. 

k'nll-blown research and development 
projects, while nccessarv for a final and 
efficient solution, do not meet the Di- 
rectorate's requirements for an immedi- 
ate fix that will reduce accidents and 
keep operational capabilitv high in all 
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Nuclear Plane Details Spur Wide Reaetion 


Washington — \Videspread reaction, 
including congressional demands for an 
acceleration of the U. S- nuclear plane 
program, was touched off last week by 
Aviai'ion Wekk’s exclusive story of 
Dec. 1 (p. 26) detailing initial Soviet 
test flights of a nuclear-powered bomber. 

Queries to the Defense De|)artmeiit 
hv newsmen reporting on the Avurios 
\Veek story, which was widclv cir- 
culated bv U. S. and foreign news- 
papers, received \eiled connniiation. 
Ibc Wall Street Journal reported, for 
example, that the existence of a So\ ict 
nuclear bomber was "acknonledgcd bv 
military men close to the U. S. nuclear 
plane priwtam.” 

The Washington bureau of the New 
York Times reported. "Pentagon sour- 
ces said today that they had no doubts 
that the Russians had flown or soon 
would fly an atomic-powered airplane." 

Other newyapers and wire sersiccs 
querying the Pentagon rcceir ed similar 

The office of one Defense Depart- 
ment official spokesman told a news- 
man, "We have been told not to deny 
any confirmations of the store-.” 

Later. Defense Secretary Neil H, 
McEltoy said in reply to a querv that 
he did not know wlictlier the Soviets 
had flown .an atomic aircraft but that 
he was "liighiy skeptical'’ of the report. 
McElroy acknowledged, howeser. that 
the USSR may has-e a "slight lead” over 
the U. S. He added that there .ire no 
plans at present to change the pace of 
the U.S. program. 

In reporting on McElroy 's statement. 


Jerry Greene, W'ashington military cor- 
respondent for the Nesv York Daily 
News, said that there "are within this 
country actual photographs of the Rus- 
sian atomic aircraft." 

On Capitol Hill. Rep. Melvin Price 
(D.-Ill.). chairman of the Research and 
Dcsclopmcnt Subcommittee of the 
Joint Committee on Atomic Energs-. 
called for the acceleration of the U.S. 
micicar-aircraft program and said: 
Critical Stage 

"We base reached a critical stage in 
our nuclear aircraft program (ANP). 
Either wc push forward vigorouslv to a 
successful conclusion of our efforts or 
we forfeit, once again, our technological 
leadership. 

"'Hie historv of the ANP program is 
replete with examples of indecision, in- 
difference and ineffectisencss which 
have plagued the program from the 
start. 

"It is indeed ironic that, while the 
scientists and engineers actually work- 
ing on the project in the field have con- 
sistently ma\cd forward toward achieve- 
ments of their technical objcctis-cs, thev 
have just as consistently had the rug 
pulled out from under them by bureau- 
cratic snafus in W'ashington. 

"I’hcrg is a limit beyond which even 
the most dedicated people in the field 
cannot be c.xpccted to go in their efforts 
to maintain America's scientific leader- 
.ship. W’c have reached that limit." 

Price said he also had been informed 
that a "policv-lcvcl meeting is to take 
place in the neat future within the Ad- 
ministration to discuss acceleration of 


the ANP piograin." He also added: 

"It is essential, not only to the na- 
tional interest but to the morale of our 
working scientists and engineers in the 
field, that a clear cut decision be made 
at this time as to the objectives of the 
program. 'ITiis decision should include 
target dates for a ground test of the 
prototype and for the first flight." 

Price said that the Joint Committee 
on Atomic Energy "as yet has received 
no new information on the extent of 
the Soviet success in flicir nuclear ait- 
aaft program" but added that "their 
('bjective of nuclcar-powered flight lias 
been known for some time. 

"More than a year ago, my own dis- 
cussions with Soviet officials during a 
trip to Russia confirmed their great in- 
terest in powering an airplane vvitli 
nuclear energv." 

Sen. Dennis Chavez (D.-N. M.l. 
cliainnan of the Senate Aviation Sub- 
committee. Ivlained the Administration 
for failing to push the nuclear plane pro- 
gram, adding that Congress would pro- 
vide “all the inonev- thev want” to get 
an atomic aircraft flving. 

Sen. J. \\'illiatn Fiilbright, (D.-Ark.l. 
a member of the Senate Foreign Rela- 
tions Committee, also criticized thiv 
country's “weak, apathetic leadership" 
in failing to push tlie atomic plane pro- 

Hosmer Wary 

Rep. Craig Ilosmcr (R.-Calif.), luiw- 
tver, issued what he termed a "stern 
warning against misinterpreting the 
danger if unsubstantiated reports Ru.v- 
siims arc flving a nuclear engine prove 

Hosmer, a former Atomic Energv 
Ccminiission attorney, said the Soviets 
probably have "a flying test bed for 
miclt-ar airaaft engine experiments, nol 
a imclcar-powcrcd aircraft.” Lifting the 
miclc-ar airaaft engines to high altitiulcv 
for test purposes. Hosmer said, "is a 
cheap and dirtv nay to test that onlv 
the Soviet butchers of Ilungarv. with 
their contempt for human life and 
safety, would adopt. . . . .Almost am- 
malfunctioning of the expeiiment 
would most a’rfainlv product danger- 
ous radiation." Hosmer also vramed: 

"Extreme caution should be exer- 
cised regarding the citing of the ritnmr.s 
of Soviet nuclear airaan power, cither 
as an 'accompli.shmenf' in aiticism of 
U.S- progtam.s. or as an argument for 
a 'crash' U. S. program. Information 
is expected to be confirmed shortlv bv 
moans which cannot be disclosed as to 
a motive of the Kremlin to throw the 
U.S. weapons program off balance. This 
office will issue a release when and if 
the confirmation occurs." 


Germans Act on F-101 Funds 

Geneva— West German government's budget coniinission has approved in princi- 
ple the funding for purchase or license produetiun of Lockheed F-10-( Starfighters, 
Fiat G.91s and Sud Aviation Aloiicftc helicopters. 

I'otal money approved is S512.; million. .Major share of the biidgct-an estimated 

5312.5 million-goes for off-the-shelf purchase of a few Staifightcss and license 
ptoducBon of the greater portion of the order- Budget figure for 200 G.Ols is 

5187.5 million. Sud's helicopters, which will all be purchased from the French 
manufacturer, account for $12.5 milUon. 

Powetplanf costs arc included in these estimates. Debiih of license piodnction 
of live Starfighter's General Electric J79 and Fiat’s Bristol Orpheus tviibojets have 
yet to be worked out. 

Manufacturers expect that all licenses vsill ^ negotiated with and held bv the 

despite many existing agreements in principle betvsecn companies. Iliis wav the 
governmeut will control work load distribution throngh indiistrv. Most sousccs 
expect that Sbarfighter prodnetion will be apportioned between mmiba companies 
of Fliigwug-Union Snd. which includes Bolkovv, liciiikc!. Messerschmitt and Siebel- 
w-etke. Dornicr, lined to the southern group oulv bv geography, wilt probabtv get 
Fiat G.91 production. 

Both Fiat aiid Locklicct| murccs eonfitiii^ that alfhongh they have been aware of 
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'Mie Aviation Week report on the 
Soviets’ nuclear-plant progress also was 
commented upon on a mmiber of news- 
paper editorial pvigcs. including those 
of the Washington Po.st and the New 
York Daily News. I'be Post editorial 
said, in part: 

", . . If the tests are successful. So- 
viet nuclcar-povvercd bombers, equipped 
vv itli short-range atomic missiles of high 
acairacy. would |3rnvc to be a graver, 
more immediate threat than the 1C13M. 
Cruising the globe for long periods on 
norm.ll patrols and bevond U.S. suv 
vcillancc, these swift giants could siul- 
denlv and sccrctlv be diverted from 
iiiiexpcctod quarters tovvanl strategic 
targets like our own bomber and ICBM 
bases. Thev might get in nippliiig 
blows before out rctaliatorv forces were 
■m onie. technical 

problems wn bc solved— and wc cannot 
be certain that the Russians have vet 
solved all of them— the nuclear bomber 
deserves the most energetic attention. 
Unfortunately, as in the s.itellite and 
ICBM programs, ptc-cmincncc in this 
field has been allowed the Soviet Union 
by the foolhardv’ niggardliness of an 
.Administration that thinks .Amerie.i 
cannot afford the defense that it needs." 

The New A'ork Dailv News, after 
complimenting the Air l■’orce and Con- 
vair Division of General Dvnamics 
Corp. tor tlic .snccessfullv fi.OOO-nii, 
range test firing of the Atlas intercon- 
tinental ballistic missile, vv-.imed on its 
editorial page: 


"But let's not get over-confident or 
complacent. 'I'be respected trade jour- 
nal Avi.v'itox Week reports that the 
Russians about six months ago com- 
pleted an atom-powered bomber which 
can cruise at nearly l.-lOO mph. and 
iiiiglit bc able to rnnaiii aloft indefi- 

"Siich a macliine could bc used for 
coiitinumis reconnaissiincc around the 
world or as a nvissilc-laiinchiiig platform 
-|)rtnided, of course, nobody shot it 

"Tliis secminglv reliable news had 
better bc taken as a challenge by our 
aviation iiiid atomic scientists to speed 
up development of the U.S- atomic 
plane .so long discussed and so often 
reported well on its wav' to being un- 
veiled. Let’s have some results-at le.ist 
as fast as the results delivered by the 
Atlas designers." 

Capital Joins New 
Aircraft Exehaiifre 

New York-Aircraft Exchange, 
formed along cooperative lines, was ac- 
tivated here last week for s;ile and lease 
of transport aircraft, with Ca|)ital .Air- 
lines a.s its first member. 

Capital said it joined tlic group as a 
move toward selling its 12 Lockheed 
049 Constellations; six have been un- 
used .since the airline purchased Vickers 
A'iscount turboprop transports. Air- 
craft Exchange said it would begin op- 


llic Exchange, headed by Robert I. 
Ilelliescn foniicriv in charge of eco- 
nomic and miirkct )jlanning for .Ameri- 
can Airlines, also will set up an affiliate- 
corporation to |)rovidc financing, insur- 
ance. maintenance, overhaul, and ferrv- 
ing sen i«s. 

Organized along the lines of a stock 
exchange, the group's niembcrshiiJ falls 
into three classes: Regular-airlines, air- 
craft manufacturers or corporate aircraft 
owners; .-Associate— members who niav 
file bids for interested piirtics; and Serv- 
ice-organizations or individuals who 
want regular Exchange market Tcjiorts. 
Ilclliesen said the Exchange will ac- 
cept quotations until 1 p.in. Tuesdav 
of each week, when market will close. 

He added that the Exchange will 
limit its net earnings, after taxes, to 
5/10 of lOf of the first 510 million of 
transactions; 4/10 of 1 of the second 
SIO million and down to 1/10 of 1% 
for all business over SiO million, Ex- 
change income above the limited |3rnfit 
and expenses will be refunded to regu- 
lar members in proportion to the total 
amount of commission deposits paid bv- 
cach during the fiscal vear. 

Ilcllic.sen said he owns 29-10% of 
the Exchange stock: another major 
stockholder is Edward .A. Merkle. presi- 
dent of Madison I’niid, Inc. Exchaivgc 
nfficuils predict a S50 million gross next 
year, with more than luilf the business 
expected to bc done overseas. A London 
offia- will be opened this month by 
Charles Biondi, Exchange vice-presi- 
dent. 
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NASA Takes 

By Ford Eastman 

Washington— Transfer of functions 
and facilities of the Jet Propulsion 
l.aboratorv in Pawdcna. Calif., from 
tlie Aniiy’s jurisdiction to the National 
.Aeronautics and Space Administration 
was ordered last week by President 
I'.isenUowet. 

At the same time. Defense Depart- 
ment announced the .Army will agree 
to make a portion of the research and 
deselopment capacits' of the Ainn 
Ballistic Missile Agenev at Huntsville, 
Ala., available to NASA. 

The space administration originallv 
had requested the transfer of both IPL 
and ABMA’s research and development 
division after a review of all military 
space facilities available. 

T. Keith Glcnnan. NASA admiiris- 
trator, estimated that, if N.AS.A had to 
develop facilities equivalent ter JPL's. 
an investnrenf of more than S60 mil- 
lion would be needed. In addition, a 
supporting staff of between 2.000 and 
v.OOO persons would have to be re- 
cruited. 

Building and staffing such a complex. 
Glcnnan said, would require from three 

Kacilitics at the Jet Propulsioir Lib- 
oratorv, which is operated hv tlic Cali- 
fornia Institute of Tcchnolngv, arc 
valued at more than S5r million. TheTc 
arc now approximatclv 2.100 scientists, 
engineers and supporting personnel em- 
ployed at the research center. 

Kstablished prior to W'orld Whir II. 
JPI. Ivas pioneered in solid rocket pro- 
pellants and has been active in the 
development of missiles and guidance 
svstems. 

It developed Army's Corporal tacti- 
cal missile and is currently conipleting 
the Sergeant, a follow-on project to 
the Corporal. 

Under the President's order the trans- 
fer will become effective imincdiately 
although the Anm will contiinie, under 
existing contracts. Certain military proj- 
ects through 1959. 

Operoting Concepts 

Operating concepts agreed to between 
the Anny and N.ASA in the transfer 

• NASA will provide for the general 
management and technical direction 
of /PL. except for projects relating to 
military operation and weapon system 
dcvclopnvent programs. 

• During 1959, Army will cuntiiiue 
its contractual relations for continued 
effort bv JPI, on the Sergeant guided 
missile program, special intelligence 


Over Jet Propulsion Lab 


investigations, communications research 
and aerodynamic testing and research. 
These .activities are cxmected to be 
largely terminated in 1959, but, if it 
is necessary to continue them longer, 
arrangements will be accomplished by 
iimtual agreement. 

• -Arnty will transfer 5^,078,250 to 
NAS.A tor the genera! research pro- 
gnmi for the first half of the year. 
-Additional funds for this program dur- 
ing the last half of the vear will be 
provided by NAS.A. 

• Army liaison group may be estah- 
iished at JPL to provide direct and 
continuing exchange of technical in- 
birination on supporting research to 
help .Army carry out its activities. 

• Management and direction is trans- 
ferred from Armv to NASA immedi- 
ately. blit an orderly transfer of re- 
cords and accountability for the facili- 
itics and equipment will require some 
time. Planned goal is to complete the 
transfer bv Dec. 31. 1959- 

Army Services 

N.AS.A may ask .Anny to provide on 
a non-reimbursablc basis certain ad- 
ministrative and logistical svipport dur- 
ing 1959. Support functions can in- 

• .Assistance in pre-avvaid contiactvial 
activities such as negotiation, price 
analvsis. financial and legal services, con- 
tract clauses and conditions. 

• .Audit services to he rendered bv the 
.Army .Audit Agenev in connection with 
contract performance and dcteinuna- 
tion of allowable costs. 


N.4SA Satellite Plans 

Washington - National Aetoiiantics 
and ,S|)acc .\diiiinistration, working with 

to launch eight .valdlitas dining the 
coining ye-Jr using Iiino II vehicles based 

clustered solid-propellant rockets, prob- 
ably modified Sergeants. 

Other N.AS.A projects to he conducted 
in cooperation with .ABM.A include two 
lunar probes and the Ijoiiching of a inO 
It. sphere. 

'■"he sphere launching is schtdnied 
early nest year. 

bisciissin'm are under way willi ABM.\ 
lot an additional eight or ten Redstone 
missiles to be used as bundling vehicles. 
N.ASA also Is considering the Army Mis- 

prohes bevond the moon. 


tractors' maintenance of property and 
cost accounting records and advice as 
to whether management systems cm- 
plovcd bv contractor arc adequate and 
in accordance with contract provisions- 

• .Administrative services in connection 
with contractor's safetv and security 
programs under contr.ict standards. 

• Exercise of such administrative con- 
trols over the pcrfonnance of contracts 
"as may be delegated by N.ASA and ac- 
cepted hv the .Armv." 

• Such otlici support services including 
litigation and proprietary rights mat- 


Original Plan 

Original plan to transfer .Army Ballis- 
tic Missile .Agenev to N.ASA was jiro- 
lested by .Army on the grounds that it 
vv-.is essential to the defense mission. 
7!ic final agreenicnt. making facilities 
available to Natinnal .Aeronautics and 
Space .Administration without transfer 
of personnel, specifics that: 

• Cominaoder of flic .Annv Ordnance 
Missile Command will h.ive authoritv 
to utilize .ABM.A resources to accom- 
plish assigned N.AS.A projects. 

• Key .ASMA ]x:rsonnel c.m serve on 
technical committec-s under the chair- 
man.ship of N.AS.A. or on advisory 
groups, or .serve as individual consult- 
ants to assist in the development of 
broad requirements and objectives in 
space programs and assist in deterinina- 
tinn Ilf specific projects and methods 
by vvhich N.AS.A may accomplish it.s 
( vet-all objective. 

• NAS.A may place a small staff in resi- 
dence at .ABM.A to provide for ex- 
change of inforinatimi on assigned proj- 
ects as well as exchange of information 
on supinitting research in the entire 
missile and space field. 

• On request by NAS.A in connection 
with |)rojects funded by the space 
agency, the prime and subcontractor 
facilities of the Arim itr weapon svs- 
tems and other programs, will be made 
available. In addition, resources of 
other elements of the .Annv, available 
to the -Army Ordnance Missile Com- 
mand on a direct basis will be used n.s 
deemed necessary. 

• Commander of Army Ordnance Mis- 
sile Command is responsible for sched- 
uling the activities under his control 
to meet the prioritv requirements of 
N.AS.A “ill a manner consistent with 
over-all national priorities." He also is 
responsible for anticipating in advance 
any possible conflict in the commitment 
of N.AS.A's effort and defense programs 
and for providing a re|)ort to both for 
the purpose of resolving such conflicts. 

WEEK. D«cember 8, !9S3 
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Defense Plans Satellite Lannehes 
On Once-a-Montli Basis in 1959 


Washington -Defense Dep.irtiiieut 
will attempt to launch a satellite vehicle 
practicallv every month of 1959 in a 
satellite operation and recovery research 
ptogtam designated "Project Dis- 

Roy fohnsoii. director of the .Ad- 
vanced Research Projects Agenev, said 
last week the first attempted Discoverer 
launch will he made life this moiitli or 
earv next veat from A'andenbcrg .Al’H, 
Calif., and will be fired to the sonth. 
Ibe shot will follow shortly after a 
Douglas Thor intermediate range Ixil- 
listic missile is fired to open the base 
and give the range instrumentation net- 


work its first full test. Lockheed Air- 
craft Corp. is prime contractor for the 
first Discoverer vehicle. 

'Die Discoverer program was split 
off from the W'S-l I '7L Sentry program, 
which .vt one time included virtually all 
of the .Air I'nrcc's space flight projects. 
Discoverer experiments will be of a 
guitral nature, with flic data appli- 
cable to many future space vehicle 
projects. 

One of the first research goals is to 
perfect methods for returning a satel- 
lite to a predetcmiincd landing area of 
about 200 sq. mi. Discoverer satellites 
al.so will be used for orientation, sta- 


bilization, materials and biologiaii cx- 
jicrimenfs. 

Present |ilans are tn catrv onK mrcc 
and small primates. 'I'hc biological in- 
fonnation will be fed info the Man-in- 
Space Project being numaged jointiv 
by ARPA and the National .Aeronau- 
tics and Space .Administration. Bio- 
logical work probablv will not begin be- 
fore fifth or sixth shots. 

h'irst Discoverer vehicle is two-stage, 
with the first stage a modified Douglas 
Tlior and the second a special structure 
built by Lockheed and powered hv a 
Bell .Aircraft liquid-fuel rocket engine 
originally- designed for the pod carried 
for the Convair B-58 Mach 2 bomher. 

Total weight put in orbit by this 
vehicle will be approximately 1,300 
lb,, of which several hundred pound.s 
will he useful payload. The whole sec- 
ond stage straelure is integral vvitii the 
payload and will orbit vvitii it. 

'lliis first Discoverer veniclc is ca- 
pable of achieving only a low altitude 
orbit, and sonic of the satellites prob- 
ably will not make mote than three 
complete revolutions around the earth. 

Roy Johnson indicated that he is 
hopeful that these pavluad and orbital 
limitations will he raised considerably 
Irefote the year is over through the ac- 
qiiisitinn of some Convair .Atlas missiles 
for Discoverer use. Allowable payloads 
would then exceed 10.000 Ib. and vir- 
tnailv unlimited altitude capabititv 
would be provided. 

Johnson also said that if the pro- 
posed booster of 1 .3 million lb. thrust 
to be developed by .Army materializes, 
payloads of several thousand pounds 
will be possible. He also made it clear 
that .ARPA has planned Discoverer as 
an “open-end" research progtam that 
could continue over a period of many 
vears if funding is provided. .At pres- 
ent, Di.scovcrcr i.s the largest single item 
on .ARP.A's budget- Johnson declined 
to state even in general terms what Dis- 
coverer costs would be. ARl’.A's total 
budget this vear is approximately S-4fv() 
million and early indications from the 
I’ciifugon arc that it will not be raised 
suhstanlially in ITscal 1960, 

'Die Discoverer program has been 
coinplelelv scpiiratcd from the \VS- 
11”I. Sentrv program. Originally, 
Sentn satellites were selieduled to carrv 
photographic, infrared, radar and other 
types of reeonnaissanec instrumentation 
as well as that needed for the general 
research work that comes under the 
Di.scovcrer. In the reshuffling of name.s, 
the infrared instrumented satellites will 
be administered as Project .Midas. 

Johnson described the Discoverer 
program as being extremely broad and 
said that there were definitclv no limifa- 
lions as to launcliing locations, types 
of boosters that would be used or on 
the particular seniccs and contractors 
who would perform the actual work. 
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First ARPA Satellite Launches 
To Seek Key to Improved Vehicle 


By Micliael Yaffcc 


New York— Advanced Rcscattli Proj- 
ects Ageue^’ plans to ianncli several 
satellites during tlic fortUcnniing 
months for the sole purpose of learning 
liow to build better satellites, according 
to ARPA’s chief scientist. Dr. Herbert 
V. York. 

Before it beconres possible to build 
sonicihing as complex as a rcconnais- 
Siincc satellite or a coninuuiicitions sat- 
ellite. it will be ncccsMrs to dcsclop 
sehicles much more adsanced than the 
■ spinning can.s" lofted into the air bv 
the first Explorers. I' litiirc satellites will 
base to be oriented toward the center 
of the with or toward a star. Some 
means for doing this cither during flight 
or before launch will lac required. And 
once the satellite is oriented, it must be 
kept there by some still undcr-clopcd 
stabilization mechanism. 

Better power supplies will be needed 
to provide the momcntinn for orient- 
ing the satellite in its orbit and for cor- 
recting or modihing the orbit itself. 
Bigger and more powerful boosters and 
secondary stages must also be dcs cloped 
to get significant pasloatls np there in 
the first place (AW 'Now 24. p. 26). 

Ihe acconiplislimcnt of these various 
objectives is the sole justific-atiou for tlic 
•scheduled .ARPA satellite shoots. The 
satellites will not be differentiated in 
respect to mission; i.c., at this stage they 
nill not be mctcorolc^ical vehicles or 
icconnaissaucc vcbielcs. but simplv sat- 
ellites, 71iev will not carrv anv special 
instruincntafion unrelated to this func- 
tion nor will thev serve as a cover for 
,iny secret military rnission. 


One-Half of Program 

'Ibis new vehicle development is one- 
half of ,\RP,Vs militarv .space program. 
The other half is conct'rned with appli- 
cations of space flight. Together thev 
constitute the largest, in terms of 
budget, of the three major programs 
iindcrw-ay at tlic agency. 'Ibc other two 
arc ballistic missile defense (largest in 
terms of petsomid with one-half the 
ARP.A staff directlv involved in the pro- 
gram) and solid propellant develop- 
ment. .-\t the 40th .Annual Industrial 
Preparedness Meeting of the American 
Ordnance As.sn. Iicrc last week, Dr. 
York give details on all three programs. 

On the applications of space vcliiclcs, 
lie desoted most of his time to a 
discussion of tlic communications rdav 
satellite. Of the two types, active and 
passive, ARPA is primarily interested 


in the active rclav satellite. Ibo |)ossi- 
bilities here, he said, look tremendous 
in terms of signal-to-noisc ratio. 

The active rclav comnnmic.itiuns 
satellite niiglit take two fonns. One 
of tiic.vc would be a delay relay satellite 
vvliicii would be a lovv-flving vehicle 
with a tape recorder. Messages would 
be sent from the ground, bapccl, and 
transriiitted from above another area 
by a ground signal to the satellite. 

The other is the direct relay satellite 
which would flv verv liigh. Messages 
would be directed to the .satellite by a 
licamed antenna and imnicdiatclv re- 
directed to another area bv a beamed 
antenna. Sucli a satellite could handle 
manv channels. 

In the field of solid propellants, 
ARP.A is sponsoring fairlv basic chemi- 
cal research aimed at the development 
nf new high-cnergv propellants which, 
in effect, means materials with specific 
impulses somewhere above 275 sec. 
One of the more promising approaches 
to these new iiiateriiiis. Dr. York told 
.Aviiviio.'i W'l'Ek-, is to develop .some 
method for putting fluorine into a 
solid propellant. In addition to fluorine, 
it also appears desirable to pack more 
metals and livdrogcn, possiblv in the 
fonn of metal hydrides, into tlic fuel. 

In its program to develop a defense 
against the ballistic missile, .ARP.A is 
taking a hvo-pronged approach. I'ot 
the first nii.ssiles that might be aimed 
at the United States, (lie agenev hopes 
to develop systems or components that 
arc in existence or available under the 
present state of devclo|)mcnt. Essenti- 
ally this means the .Arniv's Nike Zens 
and tive .Air hbree's B.illistic Missile 
Early AAbtning System. Both svstems, 
said Dr. A'ork, are going ahead. 

'Ibe other prong of the ballistic 
missile defense program consists of 
research and development tliat .ARP.A 
is carrving out and wliich it liopes to 
use as the foundation for building a 
defense against the next generation of 
ballistic missiles. This work is taking 
the following directions; 

• Improvement of existing weapons and 
components. Ibis means, for example, 
the development of radars with greater 
range than at present, and finer resolu- 
tion and discrimination; computers 
which can analyze data mudi faster; 
and interceptor missiles which can flv 
Iiiglier and faster than current ones, 

• Basic research on the phenomena 
which take place in the flight of a 
ballistic missile. .As the missile nose 
cone flics through the upper atiiios- 


phete .If high s|)ceds. Dr. York poinlcd 
out, it sends out strong shock waves 
and the air is heated and ionized. This 
ioiii/alioii will reflect radar waves. 'Ibc 
interaction nf the cone with the atmos- 
phere also mav produce optical and 
infrared signals that can be used in flic 
detection nf the vvarlicad. .Another 
aspect of tins basic rcscarcli involves 
stiidv of effects such as the blast of a 
nuclear warbc.wl at high altitudes. 

• .Applications of new developments in 
detection and intcroeptioii. As ex- 
amples of this. Dr. A'ork suggested the 

C ossilile use of infrared to pick up the 
cat waves generated liv- an enemy 
ICBM at launch and the rather exotic 
possibility of substituting some kinds 
of nivs or bc-.mis for nudear-tippcd 
iiitcrcepfors to destrov tire missile. 

Man In Space 

York also mentioned tlie man-in-spacc 
program which is now under flic direc- 
tion of National Aeronautical and 
Space -Administration. .ARP.A lias and 
is maintaining ,i great interest in this 
program, he said, and is acting in a 
consulting capaciti’ to N.ASA on it. 

Aiiotlier spe.iket at the .AO.A meeting, 
Maj. Gen. August Sclioinbnrg, deputv 
chief of ordnance for the -Armv, men- 
tioned some work the .Armv is doing 
in the development of non-lethal wea- 
pons. One .such weapon suggested bv 
Gen, Scluimlnirg was an aerosol which, 
when breathed bv cnemv troops, would 
make tiicm slcenv or tcmporarilv di- 
minish their will to fight and resist. 
Bv wav of illustration, he showed a 
movie in which a mouse was placed 
in a cage with an otdiiiarv cat. Tlic 
cat quickly grabbed the mouse and 
started to devour it. The same cat 
was tlicn nstcnsiblv snraved with an 
aerosol such as described by the General 
and given annilicr inniise. On the 
first pass the cat just looked at the 
mouse. The second time around the 
cat backed avvav. Tlicn the mouse 
bnislicd against the cat and the cat 
jiimncd hack in what appeared to be 
great terror. Tlierc was no indication 
given, however, that the aerosol bomb 
was rcadv to replace the mote conven- 
tional warhead in ballistic missiles. 

Dr. Norris E. Bradhurv, director of 
I os .Alamos Scientific Laboraton\ men- 
tioned the nuclear rocket propulsion 
program in his di.sdiission of the lahora- 
torv and the different projects it is 
involved in. Originallv, Los Alamos 
research on tliis program was eonccnied 
chicflv with high temperafure and verj- 
pure materials. Then thev decided to 
probe the fe.isibilitv of nuclear pro- 
pulsion for rocket svstems. This led to 
flic conclusion that nuclear rockets were 
hest suited for large payloads and long 
range missions and that for Atlas-tvpc 
missions, chemical rockets were still to 
be preferred. 
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Little Radiation Data Gained from Pioneer 


By Philip J, Klass 

Iowa City, Iowa— .Analysis of data 
from Air Eotcc’s Pioneer 1 moon shot 
revealed instrumentation troubles that 
have dashed hopes that the 75.000-mi.- 
high probe would provide cxteiisiv c new 
iiifoniiafioii on the intense "van .Allen" 
radiation belt suiroundiiig the earth. 
University of lovv-a scientists sav. 

What meager information has come 
out of tire Pioneer data appears to con- 
firm radiation intensities experienced bv 
earlier Explorer satellites and to force 
upward revision of the intciisities first 
reported from quick-look analysis of 
Pioneer data. 

Loss of pressure in the ion cliambcr 
used to measure radiation (AW Nov. 
17, p. 50). vvhicli dropped from 200 to 
20 psi. between original iiiiuiufactnre 
and launch, reduced the device’s sensi- 
tivitv bv a factor of 10, This was not 
discovered until after the launch, and 
further leakage may have occurred dur- 
ing flight, according to Carl Mcllvvaiii, 
of tire University of Iowa. 

Difficulties in fracking Pioneer with 
the British radio telescope at Manches- 
fer during the first 10.000-nii. of the 
flight has so far made it impossible to 
extract usable radiation data for tliis 
critical portion of tlic mission to deter- 
mine location of pc-.ik radiation inten- 
sity, Mcllvvain savs. Space Technology 
Laboratories is attcniptiiig to extract 
useful information from dab.i during 
this interval. 

Lowest authenticated data is at an 
altitude of 11,000 mi. where radiation 
intensity was about five roentgen per 
hour based upon ion chamber pressure 
oi 20 psi. at the time of launch. (Max- 
nnmi safe weekly dosage lecoiiiinciided 
bv Atomic Energy Commission is 0-5 
roentgen.) At 18,000 mi., radution in- 
tensity bad fallen below tbe signal 
tiircsliold of tbe ion chamber vvhicli is 
approximately one roentgen per bout. 

Although direct comparison of data 
from Pioneer and the h.xplorers is iiii- 
possihle because of different types of 
radiation instrumentation earried, Pio- 
neer did cncounta slightly lower levels 
than the Explorers. However. Pioneer’s 
trajectory took it into the higher lati- 
tudes where current theory of r.idiation 
distribution predicts that intensities will 
be lower. 

In Chicago, University of lovv-.i’s Dr. 
James van Allen, in summarizing results 
of Explorer I, III and lA' radiation 
data to the American Physic.il Society, 
said, "it appears likely that many im- 
portant geophysical phcnonieiia are 
intimately related to the reservoir of 


charged particles found trapped in the 
(.liter reaches of the earth’s magnttic 
field." He cited these examples: 

• Radiation belt may be the “scat” of 
a distributed ring current that encircles 
the earth. Perturbations of the radia- 
tion licit, due to tlic arrival of fresh 
solar plasma, may he directly responsi- 
ble for magnetic storms vvliicIi badly 
disrupt radio conimunicatioii.s, hut no 
detailed study of this has vet been made. 

• Atmospheric heating of all latitudes 
may be the result of steady leakage of 
tlicsc charged particles from the radia- 
tion belt into the e-arth'-s atmosphere. 

Van .Allen said it vva.s too early to 
attempt a definitive statement as to 
the com|josition of the radiation and 
its energy level spectrum, although it 
appears reasonable to assimie that 
electrons and protons arc the principl 
components. Ilnvvcvet. he said Ex- 
jilorcr IV data suggests the possibility of 
another component that is considerably 
more penetrating than the radiation 
foniid at low altitudes in the auroral 
/one (AW Aug. 18, p. 52). 

This mote penetrating radiation 
might be a form of X-ray (Bremsstrah- 
hmgl produced bv electrons striking 
the materul surrounding the satellite 
radiation detectors. Additional flights, 
using more elaborate instrumentation 
such as magnetic spectrometers, will 
be required to determine physical na- 
ture of the radiation in order to estab- 
lish its origin, van .Allen said- 

investigation of flic lovv-frcqucncy 
electromagnetic raduitioii abovx: the 
■‘I’"’ region which can he expected 
from tlie electron components of the 
radiation tliat spiral back and forth 
along tbe earth's lines of magnetic 
field mav also help e5^abUsh nature 


USSR Concurs 

MiacDW-S|iutiiik III nurasiucincnCs 
and Soviet sciiratish’ tlieoiics on the 
intense radiation belt surrounding the 
earth appear to agree closely with those 
reported bv U. S. scientists, based on 
recent article in the Soviet press. Like 
the U. S-. the Soviets iqiort the earth's 
magnetic field retains the radiation 
which is several thousand times more 
intense than cosmic rays and increases 
sharply with altibidc and is most Intense 
in equatorial rone. Russians also see 

belt, or "halo" as thev call it. and the 
"Polar (Northern) Lights." Rns.sian ar- 
ticle does not credit 1). S. "grapefruit 
satellites" with discovering radiation belt, 
but Soviets do not claim credit. 


and energy spectra of the radiation 
belt, van Allen added- 

Van Allen advanced the idea that 
the composition and energy spectra of 
the radiation will vary with its latitude, 
Ioii|itudc and altitude. 

Due to eccentricity and shape of the 
earth’s magnetic field, the radiation belt 
will be must intense at lower latitudes 
and at a longitude cutrespunding to the 
mid-Atlantic Ocean. There is a sys- 
tematic drift in hmgitude of the trapped 
[larticlcs, with the electrons moving 
east and tire protons moving west. 
(Period of drift for 1 Mtv etcctroiis at 
a geoniMnctic latitude of 45 deg. is 
about 5(f min.) 

Van Allen believes leakage of pro- 
tons from the reservoir of trapped 
Ijarticlcs results primarily from loss of 
energy by collision, while the dominant 
loss of electrons is due to atmospheric 
scattering. 

There appciirs to little doubt that 
the aurora borealis is a visible mani- 
festation of radiation that leaks into 
the earth's atmosphere at high latitudes 
where tlic earth’s lines of magnetic 
force converge. Eor one thing, tlie 
radiation belt appears to tenniiiate at 
about the same latitudes as the auroral 
zone begins. Also, nature and intensity 
of radiation measured by Explorers re- 
sembles that which w-as round at lower 
altitudes in the auroral zone, van Allen 
reported. 

’Hrere appears to be correlation be- 
tween intensity of radiation at lower 
fringes of the van Allen belt and the 
magnetic and ionospheric activity which 
also affects the auroras. 

Van Allen restated an earlier theory 
lhat particles that leak through the 
m.igiictic field into the earth's atmos- 
phere ate periodically replenished by a 
new batch of plasma from the suii- 
Arrival of a new batcli of gas distorts the 
earth’s magnetic field at nigh latitudes, 
allowing increased radiation leakage into 
the earth’s atmosphere. 

Higher radiation leakage at the high 
latitude fringes of the belt appears to 
cause sufficient atninspheric heating to 
increase atmospheric pressure which, in 
turn, pushes outward the edges of the 
belt. If contours of constant radiation 
intensih are plotted, this results in 
liorn-sliapcd projections at high lati- 

Bccause the portion of the atmos- 
phere which is ionized is laterally con- 
strained by the earth’s magnetic field, 
it is possible that there arc plumes of 
ionized terrestial gas extending out into 
•pice like those observed in the sun's 
tfie earth's atmosphere. 
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Rocketdyne Tests Jupiter Liquid Engine 

Liquid propellant rocket engine for Jupiter iatemicdiatc range ballistic missile is liot fired 
ill production test at the Neosho. Mo., plant of Rocketdyne Division of North American 

Chrysler Corporation in Detroit for installation in the IRBM. Rockctdvne also iirodnecs 
engines for II101 IRB.M at the Neosho plant. 


News Digest 


Joint Chiefs of Staff arc weighing the 
possibility of merging the global com- 
munications network planned bv each 
of the three scrtices into a single inte- 
grated effort managed by a joint service 
group. Armv's proposed network is 
known as UniCom; Air Force’s network 
ctirrics the project designation -I56-L. 
Army is pushing for joint scnicc effort, 
but Air Force is cool to the idea since 
it anticipates enough problems in co- 
ordinating the diverse needs of its own 
commands. Air Force is proceeding with 
a modest "Quick Fix" program to im- 
prose its present system and complete 
change-over to single side-band. Indus- 
try bids on "Quick h'ix" ate due this 

Westinghousc Electric, North Amer- 
ican Aiiation’s recommended choice 

34 


for deiclopmcnt of electronic counter- 
niciisures subsystems for the B-70 Mach 
5 bomber, has been rejected h\' Wright 
.\ir Dc'elopmcnt Center follouing 
similar action on ^^•<) subs\-stem con- 
tractors selected for its F-IOS (A^V Dec. 
1. p. 30). Other bidders for R-70 elec- 
tronic countermeasures arc two teams, 
one headed by General Electric, the 
otlier headed by Radio Corporation of 
Amcriea. 

U. S. Navy last week commissioned 
the USS Obsersation Island, a 17,600 
ton sliip specially modified for firing 
Polaris test missiles. The sliip will op- 
erate out of Cape Canaveral, Fla-, and 
will report test tiring data to Lockheed 
Missile Systems Division, Polaris prime 
contractor. 

Allison Division of General Motors 
Corp. and Cornell Aeronautical Labora- 
tory arc participating in a joint program 


of adianced missile and weapon sistcm 
studies- As a first step, a group' of Alli- 
son engineers will teccii’c training at the 
laboratory in anahsis and design prob- 
lems of siirface-tcvsutfacc missile sys- 


Northtop Aircraft Inc, reccised its 
first US.AF' production order for 'l'-3S 
supersonic trainer airplanes. 'lire S16, 
926,000 contract is initial funding for 
manufacture of T-sSA's. first production 
model of the tssin-jet trainer, 

Air Materiel Command’s Ballistic 
Missiles Center has awarded a design 
contract for missile launch complexes 
to Stearns-Rogei Mfg. Co,, Denver. 
Colo. Contract is for architectural and 
engineering services for launcliine com- 
plexes at Francis Warren AFB. Chey- 


British Labor Patty request for a com- 
mittee to check nn contraction of Brit- 
ain’s aircraft industry last week wa.s 
refused bv Aubrey Itmcs, Minister of 
Supply, although the party i.s pressing 
for a debate on tire subject. In addi- 
tion. 70 Consers-ative members of Par- 
liament have asked tlic government to 
"prevent sale to foreign powers of out- 
standing aeronautical inventions." Spe- 
cificallv mentioned was Faitev Avia- 
tion’s report that it mav liave to seek 
outside stip|)ort for its Rotodvne VTOL 
aircraft (AW Dee. 1. p. 34).' 

Pressurization and air conditioning 
systems for North American B-70 ’Val- 
ksrie bomber and F-IOS interceptor 
will lie dcs clnpcd and manufactured bv 
Ilaniiiton Standard Division of United 
Aircraft Corp.. at \\'indsot Locks, 
Conn. The two aircraft, which will 
operate at spc-cds of about 2,000 mph.. 
will be sulijected to temperatures as 
high as 600F. Hamilton Standard cn- 
ginc-ers said. 

U. S. .Air Force has contracted with 
Bell Aircraft Corp- Asionics Disision 
to build an adsanced version of Bell’s 
automatic landing system, using radar 
to track a signal emitted from an air- 
|)lane. New svstem will be ca|)ahle of 
automatically landing 120 planes per 
hour, according to Bell, and involves 
sending flight |5ath infonnation on the 
r.idar beam, instead of by radio, as in 
the original version. 

Sales of 527,108,550, highest in his- 
tory of Piper Aircraft Corp., arc re- 
ported for tlic fiscal vear ending Sept. 
30. compared w-ith 526,61 5,790 for 
Fiscal 1957. Net income for Fiscal 
1958 was 52,188.336 compared with 
52,721,68! for Fiscal 1957, drop being 
accountable to cost of getting new 
Comanche in production. Piper has 
noted. 
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35% LIGHTER! 





semi-rrgld aluminum RF cables. The new Cannon ALRF plugs offer 35% lighter material weight plus many Important 
Improvements In design characteristics, Including: • Superior Electrical Performance achieved by a new internal 
design in which the braid Is crimped tothecolletl providing optimum bond. ■ Improved Moisture Sealing Character. 
Istics due to an improved design of the silicone rubber gromel, providing a tighter bond with the cable jacket. 
• Improved Clamping Mechanism tor more positive gripping action witnout distortion of the outer braid. ‘Im- 
proved Resistance to Corrosion through a black anodized finish giving superior resistance to corrosive elements. 
In the AISC seriasa reversal of pins and sockets can be specified. All of these design advantages are aveiiable in the 
new Aluminum RF Line from Cannon Electric Company— 3208 Humboldt Street, Los Angeles 31, Calif. Write for 
Cannon Catalog ALRF-1— Please refer to Department 110. Factories in Los Angeles, Santa Ana, Salem, Toronto, 
London, Paris, Melbourne and Tokyo. Distributors and Representatives in the principal cities of the world. 


NEWI CANNON ALUMINUM RF COAXIAL PLUGS / 35% LIGHTER 




NEW! 

all electronic 
A-D converters 

and 

digital voltmeters 



1 ^ ^ ^ ^ ^ 


for high-speed conversions. 
Up to 1006/second • 1 
megohm input impedance 

• Automatic polarity • 3- 
and 4-digit models • Sensi- 
tivity and resolution 0.01% 

• Transistorized logic 
circuits ■ Transistorized 
direct-reading indicators. 


SOOO Series 

for medium-speed conver- 
sions • Maximum baiance 
time 100 miiliseconds ■ 1000 
megohms input impedance 
at balance • Automatic 
ranging • Automatic polarity 
• 4-digits • Sensitivity 
and resolution 0.01% « 
Ibtaliy transistorized. 


Both the 7000 and SOOO Series develop voltage state BCD 
outputs for data recorder entry. Standard code is g, 4, g, 1 ; 
other codes available on special order. 


Electro Instruments, Inc 
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AeroShell Turbine Fuels for the Jet Age 


The Boeing 707— America’s Erst jet airliner scheduled for 
passenger service is ushering in the commercial Jet Age. 

Ready to serve these new jets wherever they fly are 
AeroShell Turbine Fuels developed especially by Shell 
to meet the exacting requirements of this new Jet Age. 
Shell — largest supplier of commercial jet fuels and 
aviation gasolines in the U.S.A.— guards fuel quality 
by special handling techniques developed in Shell’s 
unique AeroShell Turbine Fuel Equipment Laboratory. 


SHELL OIL COMPANY 
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CANADAIR CL-28; 


tile answer to the submarine menace 

now in service 


Summer. I9S8— In ceremonies 
iillencicd hy Senior Air Korco and Navy 
otiicers of Canada and the I niled States, 
Cunadair Cl.-28's (ahuve) 
fiirmally entered squadron service with 
Maritime Air Command of the 
Royal Canadian Air Force. CL-28's provide 
a new dimension of sca-safety and 
will meet or surpass the anti-submarine 
warfare requirements of friendly counlries. 
They go into service after having 
been subjected to exhaustive and severe 
tests and trials under all elimalic conditions. 


The Canadair CL-28 is the world’s newest long range aerial 
counler weapon against submarines. It was designed specifically for 
military planners who nviisl Ihlnk In terms of submarines that can 
emerge from ofi'-shtire ocean depths and launch atomic warhead 
missiles again.sl targets hundreds of miles away. The CL-28 deals 
with the menace, and provides the capability of destroying them 
tar out at sea, before their vehicles of destruction can be launched. 

CL-28’s arc intended primarily for deep ocean coverage 
anywhere in the world and are capable of more than 20 hours 
endurance on patrol. They carry the most comprehensive collection 
of electronic and other detection equipment ever assembled into 
one aircraft. Once contact is made, torpedoes, depth bombs and 
other offensive weapons are released. 

The Canadair CL-28 is now in service with Canada's Maritime 
Air Command and is in continuing quantity production. It offers 
any country materially increased anti-submarine capability. We 
invite inquiries. 


laj CANADAIR . 


CANAOAII 
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Labor Fight Centers on Third Crewman 


Eastern Air Lines, engineers deadlocked on i.ssue as 
federal courts consider Eastern-American injunctions. 


New York-Third ctesvinan issitc re- 
mained last week as tivc licnrt of the 
struggle between .strikc-botind Kasteni 
Air Lines and its fliglit engineers de- 
spite a 1^1 sliift to other issues in tlie 
walkout. 

How bitter the fight thteatened to 
become was indicated bv Miglit Engi- 
neers international Assn’s, intent to ac- 
cept help from fames Ilofbi's teamsters’ 
union if the airlines resumed operations 
without its FEIA engineers. 

Eastern, after two attempts at media- 
tion and further offers to tlic engineers, 
said it would have to seek other means 
of operating its bu.sincss "if we cannot 
deal with the flight engineer rqjresenta- 
tivc in any of the ways nomially em- 
ployed and contemplated bv law." 

Out on Technicalities 

'ITic engineers, enjoined by a federal 
judge at Miami from striking on the 
crewman issue, remained out on wiiat 
appeared to be technical strike issues of 
wages and working conditions. Mc-.m- 
wliiic tlicy planned to appeal flic injunc- 
tion covering the third man factor. 

Anotlicr strike-threatened carrier, 
American Airlines, argued last week Ire- 
fore a fcdcT.ll judge in New York for an 
iiijimction against an Air Line Pilots' 
•Assn, walkout, stopped temporarili' bv 
a restraining order issued N’ni, 24- 
.\mcrican blamed the situation squarclv 
on the crewman issue, but the pilots’ 
union denied it was involved. Air- 
line also is asking damages from ALPA 
of 590,000 a dav for lost business due 
to the strike threat and will raise tlie 
figure to 5850.000 a day if a strike is 
effected. 

Trans World Airlines expected to re- 
sume operations today after reaching 
agreement with its mechanics to end a 
strike that began Nov. 21. .Airline's In- 
fcruational Assn, of Machinists person- 
nel settled for increases of 44 cents over 
a tlircc-ycar period. 

Eastern .said that, contrarv to indus- 
trv rumors, it was not tr.iining pilots as 
engineers or hiring replacements for its 
engineers. But it cited its obligation to 
other emplovcs, stockholders and the 
public and advised its engineers "we 
cannot sit idlv' by while your committee 
spurns every effort to reach a fair and 
just solution” of the dispute. 

An engineer spokcsm.in told -Avi.v 
TioN Week that the engineers saw no 
immediate need for flnancial aid from 


tiic teamsters, as offered bv lloffa. In 
the event of operation bv Eastern with- 
out ^'E1.A. the spokesmen said, the 
union would call for lloffa help On a 
local b.isis- 

.An example of sucli iielp would be 
halting gasoline deliveries bv teamster 
|)ersonncl. 

Eastern’s mechanics also arc on strike 
but negotiations are continuing. Its 
stewardess members of Air Line Stew- 
ards and Stewardesses .Assn, arc re- 
garded by the airline as on strike, al- 
though AI.SSA denies that they are. 

'Ihc airline estimates the loss of 
wages and salaries bv strike-idled em- 
ployes at SS.5 million monthly. .All 
I'.astem’s management personnel took 
a vnlunfarv 25% pin- cut for the dura- 
tion of the strike. 

Most 'lAA'A emplovcs not laid off. 
including all management and super- 
visorv personnel, drew a flat 5500 a 
mouth as their pav during the strike. 
Exceptions were about 2.600 overseas 
personnel of other than U. S. nation- 
aliri’, because of tiic expensive com- 
plications involved in clianging their 
pav scales. TWA estimates revenue 
losses of S750.000 a day during the 
shutdown. 

Federai Judge Frederick van Pelt 
Bryan heard arguments last week by 
.American and ALP.A in the injunction 
case, and extended tiic restraining order 


Amerioan’.s Crews 


C. R. Smitii expressing belief that 
issues of money, working mles 
itioiis could be negotiated tc 
agreement. 

“I would guess that our only 
jroblcm is crew complement.” Smith 
vrote the airline’s pilots. "Wc do 
believe that a third pilot in additiii 
tlie flight engineer is required— and vv 
not feci that either you or we arc bene- 
fited bv spending mnnev to teach 
flight engineer to operate a small single 
engined airplane.” 

Regarding the pilot union’s "inflexible" 
stand on the crewiium issue, Smith said 
, . it would not surprise me if A: 
can pilots were asked to 'cany the flag’ 


at least until todav. Tlic airline con- 
tends that bargaining procedures under 
the Railw'.iv laibor .Act base not been 
cxiianstcd and that , ALP.A should be en- 
joined from striking imtii tlicy are. The 
union objects in the first jjiace to lieing 
in court, wliosc jurisdiction it ciial- 
Icngcs on several grounds, and maintains 
tliat it lias ba^ained in good faith and 
complied vvith procedures of the act. 
Botli sides accuse cacli other of bad 
faith in negotiations. 

American’s complaint also asks the 
court to find tliat .ALP.A's "acts and 
actions conditioning any new collcc- 
live Iwrgaining agreement . . . upon 
acceptance of (ALPA’sl demand that 
turbopni|J and tiirliojct aircraft be 
manned at all fliglit stations by a 
qualified pilot in tlic employ of (.Ameri- 
can) as a pilot arc illegal and contrarv 
In tlie requirements of the Railway- 
Labor Act.” The airline insists that 
Ibis issue lias been the red liinck to 
constructive bargaining and is the key 
issue in the dispute. 

ALPA, liowcvcr, said flie third man 
matter i.s “no part of the issues in this 
case as far as we're concerned.'' 'i'he 
union said "ue'rc trying to negotiate 
,1 contract on wages and vvatkiiig condi- 
tions'' covering piston aircraft. ALP.A’s 
position is that it.s piston contract, 
opened for negotiation in June. 1957. 
must be settled first or ALP.A would 
lose a round of bargaining. It will 
negotiate on jet matters scparatcls 
but “we want to get the present situa- 
tion ill hand before moving into an- 
other." 

The airline vi-ants a single contract 
for both types of aircraft. 

Third Crewman Issue 

Ihc tiiird crewman issue, an ALP.A 
spokesman told .Avixtion Wkek. will 
lie negotiable in jet contract discussions 
with -American. 

.Actually, the third trc-vvmaii issue did 
lint come out into tlie open in the court 
liciiriugs licre last vvak- Much of the 
discussion by counsel for cacli side con- 
cerned the chronology of negotiations 
and mediations and who did what to 
whom in failing to keep appointments 
and answer tetcgr.ims. 

Judge Brvan had asked for a report 
on a meeting the airline said was sched- 
uled Nov. 26 in New A'ork with ALP.A. 
two days before the court hearing be- 
gan. .American reported that .ALP.A 
didn’t show up; .ALP.A countered that 
it liad been wniting in Cliic.igo. along 
with a mediator, for a meeting if ex- 
pected on Nov, 24, and tlie airline 
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Iiiidn't a|jpe<irc'cl at the metting. 

■'Ill other words,” Judge Bryan com- 
mented, "ALFA was sitting in Cliicago 
ssaiting for American and American u'.is 
sitting in New York waiting for ALFA 
... I e.iniiot Siiv too strongly iiow silly 
the public and the court regard the per- 
formance of both parties." 

Judge Bryan said he granted the re- 
straining order solely because there 
seemed to be a substantia! question as 
to wlietlict there had been compliance 
u itli all pros isions of the Railwav Labor 
•Set. An important question raised bv 
tlic proceedings, he noted after the ar- 
gument, uns the exact definition of 
lompliancc or non-conipliancc. and the 
proof of same. 

ALP.^ counsel Ilcnrs' W’ciss raised a 

Gulf Widens 

By William H. Gregory 

New York-llosv fast the gulf is wid- 
ening between the financial community 
and the Civil .\eronautics Board was 
ciidicatcd last week bv a report from the 
•■\\iation Securities Committee of the 
Investment Bankers Assn, of Anicrie.i 
reiterating a call for oscthaiil of airliite 
regulatory policies. 

'Hiis report followed a talk bv C,\B 
member Lnitis J. Hector to the New 
York Society of Security .^nalvsts in 
which he defended C.\B poliev in the 
face of .some .skeptical questions rmd 
asserted that C.YB’s objectives inclttdcd 
it rcgirlatory climate giving airline man- 
irgements freedom to solve their own 

Rut it was this last poinf-the amount 
of policy making leeway actuallv held 
bs airline cxecutises— that came iit for 
repeated CTiticisni by the Investment 
Bankers' committec. 

'I'hc committee report also covered 
the manirfacturing indtrsttv. especially 
pointing out its problcnts with reitcgo- 
tlation and reductions in progress pav- 
ments. The report noted that the |)rob- 
Icnis of the airlines and manufacturers 
interlocked to some degree, the air- 
lines' difficulties in financing jet trans- 
l>ort piirchase.s being transmitted to the 
manufacturers who have not set re- 
covered their development outlavs on 
a cash basis. "At worst,” the report 
Slid, "it (the aircraft industn) mav 
face an tmreimbursed inscstment in 
lliis program over SI billion, almost 
equisaient to the total IQ57 capihali74i- 
tion of the 12 major airframe niami- 
fiicturcrs." 

Fundamentally, the report delivered 
to the annual convention of the Invest- 
ment Bankers at Miami Beach, Fla., 
did not differ greatly in basic analvsis 
hut from last year's report to the same 
convention, the re])ort this vear ssa.s 


brtMd issue in diallcnging the court’s 
jurisdiction ot power in tiic case, lie 
sloublcd that labor legisl.ition had given 
the court power to enter the di.spute at 
all. .Ynotiier objection involsetl the 
Nortis-LaGuardia Act, winch Weiss 
said left the court witinmt power to 
issue ail injunction in n majiir labor dis- 
|jiitc. Judge Bry.m reserved decision on 
lliese points, and on one iinolving 
venue (laying the pbcc for the proceed- 
ing!, hut found no merit in several 
teclniiftil abjections raised bv W'eiss as 
to the filing and sen-ing of the com- 

I'oday was the deadline for .\incricaii 
and ,\LPA to file additional material in 
the injunction hearing. No date has 
l«cn set for Judge Srvan’s decision. 

Between CAB, 

much less muted in its criticisin of 
C.AB and much more detailed in spe- 
cific points of conflict. These included; 

• Rate making. "C.YB historicallv has 
based its rate decisions upon a fixed 
iiiaxiimim allowable rctuni based vipon 
those portions of original straight line 
depreciation which the hoard cliose to 
recognize.” the report said- “'nvis 
(|)iiblicl utility aiiakigy is completely 
inapplicable in v iew of the intense coin- 
petition, volatile earnings, high capital 
turnover, rising reproduction costs and 
high obsolescence factor within the in- 

• Fare increases. Despite indiistrv warn- 
ings of financial need, the report said. 
CAB delayed initiation of the General 
I’as.senger Fare Investigation, only 
grudgingly departed from an untenable 
|)Osition against granting femporarv 
faro increases. 

• Coiiqsctitioii. In the ?0 heaviest 
traveled domestic markets, the report 
said, competition has increased sO"? 
since 1Q7S, with the average number 
of competing carriers per market r.tiscd 
from 2.0 to 5.0. 

"The individual airline,” the report 
eontinued, "faced with CAB-decrced 
ever-expanding competition, has been 
forced to a series of uneconomic policies 
— nverexpansion of scheduling, capacitv. 
advertising-just to hold its mate of an 
increasingly fractionalized market." 

To offset declining earnings and fall- 
ing load factors, airlines have tried 
mergers and cquipnient exchanges, the 
report said. Tliough C.AB did not block 
the most recent— the National Airlincs- 
Pan .American proposal-thc Baird does 
not appear to have defined any long 
term merger policy the Investment 
Rankers' eoinniittcc feels might aid 
management. 

• Managemeut freedom. 'Hie commit- 
tee a|)plaiidcd as an airline victorv for 
more management freedom the Su- 


vvhieh can coino am time after noon 
today. 

In asking ludgmeut of SdO.OOO a dav 
tor the strike threat damage, Aineiican’s 
complaint maintained that “as a direct 
and proximate result of the illeg.il ac- 
tion of defendants in calling, encourag- 
ing, sponsoring and threatening a strike 
and issuing news releases . . . plaintiff 
has siiifeTcd. as defendants well knew 
it would and intended it should suffer, 
a substantial damage.” 'Ilie airline said 
it was unable to assure holders of reser- 
vations or shippers that transportation 
would lx: fortiicoming. and that the 
publicity caused large numbers of ean- 
ccllations. It also cited extiaordiiutv 
expenses in overtime work and loss of 
good will and reputation. 

Financiers 

irrenie Court decision which in effext 
lield C.AB had no authoritv to control 
airline depreciation practices. But the 
report criticized other C.AB practices 
as encroachment in this area. Specifi- 
cally it mentioned C.AB disallowances 
of various airline expenditures in such 
categories as maintenance, flving ex- 
pense, ground and administrative cx- 
|)cnsc in its investigation of ija.sservger 
fare levels. 

• Regulatory climate. I'iiiancial prob- 
lems of the airlines in part arc ,i result 
of unfavorable regulation bv C.AB and 
in part the inherent consequence of a 
liiglily eompetitive indiistrv engaged in 
massive reinvestment during a lull in 
the growth cycle, the report asserted. 
'I Ire size of this program between now 
and 1962 was placed at S2.6 billion, or 
three times hook eqiiitv, twice total 
e-apitaliz.ition and 57 times the net in- 
come ot the carriers for 1957, 

"C.AB rate and dcpriciation policies 
]ilace in jeopardy the SI. 2 billion which 
the airlines project thev might reason- 
ably raise from internal sources." the 
report said. "Of the SI. 4 billion ex- 
ternal capital requirements, some S510 
million remained tiiifiiianccd as of eatlv 
November. 'Hie unfavorable rcgulatorv- 
climate of the C.AB a.s well as the un- 
favorable financial returns of the car- 
riers have combined to reduce most air- 
lines’ inv estment status at their moment 
of greatest investment need. 

"Most airlines will find both cost 
and dilution from cquitv financing very 
high until earnings reduce their down- 
ward trend and reattain levels justifving 
risk.s of the industry. Some airlines now 
are in technical default on present hor- 
ruvv-ings. .And the high levels of present 
debt in many instances prevent new 
liorrovving in the absence of additional 
equity investment." 

1 lie report asserted that recent C.AB 
policies vverc producing exactly the op- 
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posite effect to what the Board was 
charged to do in the Civil Aeronautics 
.-Act of 1938. I'he committee repeated 
as II "matter of greatest urgency" its 
recommendation last year; appointment 
by the President of an individual to 
make a complete rev iew of the Act and 
CAB procedures under the Act in order 
to re-establish constructive guide lines 
for regulation of the industry. 

'I1ie less restrained report grew out 
of this sort of reasoning: a year has 
passed .since the previous report pointed 
out the financid problems of the in- 
dustry, yet nothing lias happened. 
Fiiianeial men don't as a rule feel 
public attacks arc the way to get things 
done so the stronger tone of this year’s 
report is an indication of their concern. 

Despite the tenor of this report, 
whicii indicates the frame of mind of 
Hector's Wall Street audiena’. most 
analysts felt Hector made an excellent 
appearance. However, most felt also 
that his attitude of reasonableness was 
not typical of the Board and that some 
of his opinions reflected CAB staff work 
that was subject to debate. CAB mcm- 
bcis previouslv had shown reluctance 
to ap|xar before the Sccuritv Analvsts 
(AW Oct. 6, p. 49). 

Hector expounded CAB poliev as 
designed to protect interests of both 
the public and the industry. Airline 
managements, be said, have had less 
and less detailed supervision from the 
Board as subsidies have been eliminated. 

"It is my firm belief," he said, "that 
the amount of detailed government 
regulation required is almost in inverse 
proportion to the amount of coinpcti- 
tion in the industry. I agree in general 
that there ought to be less control of 
fares with increasing competition. But 
an airline can’t come before the Board 
one day asking for less control of rates 
and the next day come back complain- 
ing about unfair conipefitiun or rates 

Hector stressed the need for airlines 
tc tap the mass market to fill jet tiaiis- 

Many new discounts and many new 
process experiments are possible under 
present laws, he said, adding: “Some 
fares Can be lowered and some niav- have 
to be raised. .All these are problems of 
airline management and it is mir duty 
to provide a regulatory climate in which 
managements cm solve their own 

In the question period that followed. 
Hector was asked what the C-AB’s atti- 
tude was toward inergets. Reflecting 
the Investment Bankers' report. Hector 
iiidicited that, as of the moment, it 
would depend on tlie individual factors 
involved. Some of tlic more pointed 
questions; 

• CAB eoinment following the Su- 
preme Court decision on d^rcciation 
sounded as if CAB was overruling the 


Court. Is tliat C.AB's attitude? 

Hector denied tliis .ind replied tliat 
the Board did feel it needed a common 
depreciation system to deal with all 
carriers on the same basis. But lie did 
not feel this system should have to be 
followed for tax purposes or Securities 
and Exchange Commission tilings. 

• Northeast Airlines' return to subsidv 
raised the question: Does the Board 
believe C.AB should subsidize competi- 

Thcre have always been periods when 
subsidized airlines have competed 
against iionsiihsidiz.cd carriers. Hector 
said, and he indicated tlii.s period of 
transition to jets might be another. Un- 
der the Act, lie pointed out, the Board 
has no alternative but to pay the car- 


Washingfon— Civil Aeronautics Board 
attorneys last week propo.scd rejection 
of an Eastern .Airlines request that the 
Baird investigate the possibilitv of 
eliminating Northeast Airlines from the 
New York-inorida market. Eastern has 
asked the Board to consolidate such an 
investigation with the current Pan 
Amcricaii-National lease investigation. 

Noting that the Baird is attempting 
to expedite the Pan American-National 
ease. Cab's bureau counsel said East- 
ern’s petition, if the CAB should decide 
to investigate Northeast, would trans- 
form the investigation of the joint 
airline lease agreement into a route 
proceeding, broadening its scope .ind 
dclaving tlic outcome of the Board's 
final decision. 

Pan -American and National filed 
immediate protests to Eastern's |jro- 
posiil and the airline's .illcg.ition that 
ihc joint agteenrent between the caniers 
is a ditcct result of third-carrier com- 

G tition ill the New A’ork-Floricla mar- 
t (AW Dee. 1. p. 58). 

National, however, agreed with an 
Eastcni ptopo.sal tiled last week with 
the Civil .Aeronautics Btsird that the 
Board invcstigiite the possibility of 
eliminating nr curtailing the authority 
of Northeast Airlines as a third carrier 
in the market. Nation.il carefullv 
pointed out that its agreement on this 
point was conditioned on the investiga- 
tion being conducted as a separate 
proceeding and not as part of the 
nirront Pan American-National Lease 
Investigation as suggested by Eastern. 

AAYiile admitting its levcmie losses 
from Northeast competition were ‘'pain- 
fully hue,” National flatly denied alle- 
gations bv Eastern that G. T. Baker, 
president of National, had ever stated 
that the airline would "sell out” to 
Pan American if Northeast were given 


tier enough to break even if the carrier 
is operate honestly and efficiently. 

• Is the Board interested in a finaiici- 
all)’ health)' industry or is it using its 
quasi-judicial role to protect the pub- 
lic from a too profitable iiidii.strv? 

Hector replied that the aims of serv- 
ing the public interest and providing a 
health) industry arc not incompatible, 
and lie stressed the need for a financially 
health)' industry. 

Asked bv .Aviation AA’eek after the 
meeting wfiethcr he considered tlie in- 
dustr)' finiinciallv healtliv now. Ire an- 
swered: "AA'ell-the third quarter 

looked awfully good.” He added that 
he was impressed also bv tlic progress 
airlines had been making in getting 
tlicir jet equipment programs financed. 


the authorization for a New York-Flor- 
ida route. 

Eastern's arguments to include .in 
investigation of Northeast in the Pan 
American-National Case, said National 
attorneys, are liased on the "false prem- 
ise” tliat National would sell out to 
Pan .Anicrican, whereas National had 
stated only that completion of the 
agreement with Pan American vs’oiild 
help offset losses resulting from North- 
east competition, Consolidating the 
two is.sues would only complicate the 
work of the C.AB and iinneccssatiiv 
dcki)' -111)' final decision, said National. 

Pan American characterized the East- 
ern "sell out" charge as "offensive and 
misleading” and told Board members 
that Eastern apparently thought that, 
if Northeast were removed noin the 
New York-Florida market. National 
would regain such strength that it 
might not need or want anv agreement 
vv'ifli Pan American, 

Northeast attorneys also denied anv' 
connection between the airline’s ac- 
quisition of a I'torida route and asked 
dismissal of the Eastern petition on 
grounds that CAB lacks jurisdiction 
10 change Northeast's operating author- 
it)' iir the New York-Florida market 
before its authorization expires in 1961. 
Tlic carrier also observed that "Na- 
tional runs instinctivclv and headlong 
into the waiting anns of Pan American 
whenever threatened with financial dif- 
ficultv.” 

Northeast further claimed that East- 
ern had ovcrschcduled and added too 
many extra flights to beat competition 
on tlic New York-Florida route during 
the past two )xars- In March of 1956. 
Eastern offered 1,968 d.iily nonstop 
seats on this route as opposed to 2.690 
for file same montli of this year, North- 
east said. 


CAB Counsel Proposes Rejection 
Of Eastern Petition on Northeast 
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Critical Airway Gaps Remain in Far East 


By L. L. Dotv 

Bangkok— Despite nipid de\clupineiit 
of jit iiiivigaticii fiicilitics throughout 
the l''ar and Middle Hast duriii| the 
just two \cars. dead reckoning is still a 
iiavigatioiiiil rule of thinnh on many 

Ciitical gaps in tlie projected chain 
of airways facilities are being filled as 
rapidly as the present Civ il Aeronautics 
Administration's technical assistance 
program pennits. However, inabilitv of 
local governments to maintain and im- 
)>rovc the equipment has hampered the 
foil elcvclo|jiiicnt of effectivelv-linked 

In some areas, piirticnlariv in the 
Middle East, political unrest lias blocked 
progress toward the establishment of 
even basic airwavs. As a result, no CAA 
tcclinician working in these areas is will- 
ing to set a target date as to wlien the 
ainv-ays connecting the U. S. k\’est 
Coast with the eastern Meditcrnincan 
seaboard will be firllv implemented or 
operated without some CAA support. 

'I'he CAA program calls for aid in in- 
stalling the equipment and the training 
of native personnel followed bv a grad- 
ual phasing-out of CAA participation. 
Unfortunately, the phasing-out stage 
seldom materializes despite flic success 
CAA's mission teams have met in lay- 
ing tlic groundjvork. 

Ill nianv instances, personnel who 
have been trained by the CAA are lured 
away from tlic relatively low-paying gov- 
ernment jobs to private indnsirv which 
is always eager to latch onto trained 
tcclinicians. a raritv throughont this 
part of the world. Conscqucntlv. CAA 
officials here sec no real end to their 
training efforts. 

Need for CAA Aid 

Many governments are incapable of 
improv ing equipment to keep pace with 
the technical progress of air transporta- 
tion and need the CAA assistance as an 
insurance against obsolescence. The SS 
million airport and navigation aid proj- 
ect completed in Manila 10 vears ago 
under the guidance of CA.^ assistance 
now requites the skills of another C.A,^ 
mission to up-date the facilities and 
bring a lialt to the gradual airport dc- 
Icriiiration that has set in since the 
original CAA team left. 

Nevertheless, navigation on interna- 
tional flights throughout the area is ac- 
complished with a iiiininmm of inci- 
dents and an outstanding safety record. 
At Don Muung airpirt here, naviga- 
tional aids include a VOR, non-direc- 
tionai radio beacon, DME and VHF 
direction finder, making it one of the 
best equipped fields in this part of tlic 
Eat East. 


With two runways. 9.840 ft. and 
7.360 ft. in length, it also is an impor- 
tant navigational link on tlic cast-west 
route vvliieh is forced to swing soutli- 
vv-ard in an arc through here because 
of the lian against flying across Com- 
munist China borders. 

1 lovvcver. cluiice of routes lictvvecn 
Beirut and Karachi varies according to 
the political climate of the area. Wliat- 
ever the route, flight operations are con- 
ducted without the benefit of naviga- 
tion aids over most of Iran. .Afghanistan 
and Pakistan. A recently instalTcd VOR 
at Karachi is now in operation, although 
it has not been flight cheeked, and is 
serving as a vital link on this route. 

Dead Reckoning 

I 'roin Istanbul to Delhi, aircraft also 
operate under dead reckoning proce- 
dures via rehetan and Kandahar in 
.Afghanistan, vihere a modern interna- 
tional airport is scheduled for comple- 
tion by 1960. 'I'he present runway has 
been extended in cooperation with a 
C.AA mission to 6,723 ft. 

Alternate airport at Kabul, capital of 
-Afghanistan is a dirt field with a cleared 
runway 4,700 ft. in length. The Rus- 
sians are building a large military field 
north of the city. It is quite possible 
Aeroflot, the Soviet airline, may use this 
airport as a refueling point on its Mos- 
co\v-De!hi run. Both Aeroflot and .Air- 
Iiidia International now stop at Tash- 
kent on the route. 

Problem in .Afghanistan has been the 
training site for native teclinirians. One 
of the C.A.A's largest missions is now 
based in the countrv' in hopes of creat- 
ing competent staffs to handle ncwlv in- 
stalled ground facilities. The Russians 
have undertaken a siinilarlv large tech- 
nical assistance program, although the 
two groups seldom, if ever, come into 
contact with one another. 

Pan American W'orld Airways main- 
tains a team of technical assistants to 
hack operations of the .Afghan airline, 

tion Organization is .also providing tecli- 
iiical help in the countrv. Despite this 
volume of assistance, most technical 
functions ate still handled by foreign- 
ers although a few natives arc serving 
as copilots on .Ariaiia. The carrier also 
is using Indian Sikhs as copilots. 

.A total of 14 VORs are located in 
India and another installation is planned 
at Colombo, Ceylon, where a large 
aiqjort project is undenvav. Runwavs at 
Bombay, Calcutta and Delhi-Palani 
.Airport— liavc been extended and addi- 
tional extensions totaling 10,500 ft. at 
all three airports arc scheduled for 
completion bv 1960. 

A VOR is scheduled for East Pakis- 


tan but none arc planned for Rangoon 
or .Akyab where they are badly ncedetl 
as navigational links across the Bav of 
Bcngalbetween Burma and India. Hnvv- 
ever, non-directional beacons and VIll' 
direction-finding stations at these points 

E cniiit instrument nav igation into Baiig- 
uk from Calcutta. 

A'ORS arc planned by the C.A.A for 
Uhoe in e.rstcni Bumia and Touranc in 
Vietnam. .At present, the l.l’’ non- 
directional radio lionrcr at Toniane 
and the beacon at Manila permit pilots 
to take a fix over the Soutli Cliina Sea 
en route to Hong Kong and to cstablisli 
the "dog-leg" route necessary to avoid 
the Communist China island of 
Hainan. 

I'toin Hong Kong, aircraft are now- 
being routed westward to the southern 
foot of I'ormasa before turning north to 
Tokyo along the cast side of the island 
as a means of avoiding anv military 
activity in the Quenioy and Matsu areas. 
Formosan Facilities 

Formosa is equipped with three 
VORs but there arc no aids available 
for commercial use on Okinawa al- 
though transport planes pass directly 
over the island. .According to IC.AO, 
only the 'lapei-Kagosliima airway re- 
mains to be implemented in the Pa- 
cific region plan for oceanic control 

ICAO reports that it has learned the 
delay in implementing this segment of 
the route is due to objections raised by 
militarv authorities bcc-ause of the strict 
air defense identification zone require- 

Japan is now operating all navigation 
and air traffic control racilitics on its 
own. altliough the C.A.A retains a tech- 
nical mission in the country for the 
purposes of training and to assist in the 
development of an over-ail civil aviation 
program. A'OR and Il,S equipment at 
the Tokyo airport ate loaned by C.AA. 

riie C.A.A also retains a training pro- 
gram in the Philippines and a full mis- 
sion in Seoul. 

Funds for the CA.A missions are 
granted bv tlie International Coopera- 
tion .Administration and devoted solely 
to the developnreiit of domestic airways 
and airports within each country desig- 
nated for the tcclinical assistance. Facil- 
ities serving international operations are 
essentially a bv-praduct of the joint 
CA.A-IC.A progtams- 

CA.A teams act in an advisory capac- 
itv and work side-by-side in the field 
with native technicians as the most ef- 
fective means of indoctrinating them to 
the jobs. Purpose of the program is to 
enable each country to become self-siu:- 
taining in the performance of all navi- 
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Accuflnt, the Russian aiilini-, marked the intruduebon of .American tiirbojct-povveied transports on scheduled flights with this map which 
shows that the Soviet Tu-104 jcl transport has already distinguished itself as a world traveler. Ilie cities shovs-n were visited by at least 
one rri-104 flight during the Russian jet's first two years of regular service beginning St’irt. 15, 1956. 


BOAC FUes for Bilateral Renewal 


giitional and air traffic control functions 
requited by the country. Missions nor- 
mally consist of about five members 
who are closely acquainted with the 
Isisic characteristics of tire country to 
wliicli they arc assigned. 

Personnel chosen for C.A.A training 
must speak the Knglisli language since 
they arc sent to CA.A's Oklaltoma City 
training center for schooling- Person- 
nel so trained arc returned to tlicir na- 
tive lands to act as instructors in devel- 
oping a work core for ait traffic control. 

Missions ate operated under tlie siip- 
CTvision of Joseph Tippetts, director of 
C.AA's office of ait nav igation facilities. 

In addition to the missions, the C.AA 
maintains 27 international field offices 
tiiiougliout the world. I’'icld offices, to 
vvhicli about 300 CA.A personnel ate 
assigned, are directed by Rnv Mallov-. 
chief of the C.AA office of international 
cooperation. 

C.AA has no say in the amount of 
uinnev that vvill be devoted to aviation 
deveiopment. F'unds for such purposes 
are allocated bv the governments receiv- 
ing the aid from total amounts granted 
bv ICA. Much of tlie niaintciiancc costs 
for facilities and airports are coveted by 
landing charges imposed by the local 
gov emments. 

niesc charges vary wiclclv. For ex- 
ample. landing fees lictc at the Don 
Muang airport for a scheduled DC-6 
in inteniational service amount to 
$68.52 for elav operations, S92.78 for 
night service. ' 


Washington— Brilisli Overseas Air- 
ways Corp. application for a renewal of 
its foreign air carrier permit is regarded 
by most U. S. flag carriers as a key issue 
that could open the door of the U. S- 
doiiicstic air market to at least 23 foreign 

As filed with the Civil Acniniiutics 
Board, BOAC is asking a renewal of its 
present foreign air carrier pennit along 
with an amendment that would allow- 
the carrier Loudon-to-Hong Kong aii- 
thoritv via New York. San l-'rancisco, 
Honolulu. Wake Island and I'okyo. 
Its application has followed closelv on 
the Ircels of a .similar application by 
Qantas Empire Airways to carry locd 
traffic between U. S. points on intet- 
national flights (AW Oct. 20. p. 46). 
Granting of this tiglit to the .Austniiian 
carrier would allow Qantas to carrv San 
F'rancisco-London pas.scngers from San 
Francisco to New York where they 
could be coimccted witli another car- 
rier, such as BOAC, to London. 

Although pressure has been brought 
I'v the British government for jiassugC' 
of the Qantas applicafinn, it is still 
awaiting a legal interpretation from the 
Civil .Acrommtics Board's general coun- 
sel who must decide wiietlier the appli- 
cation comes under the heading 
of !''ifth I'reedom rights customarily 
granted foreign carriers or the caboWgc 
principle which, in effect, restricts the 


carriage of domestic traffic within the 
borders of a country to that countrv'v 
own carriers. Most obseners feel that 
the BOAC filing raises the same juris- 
dictional questions and vvill have to 
await Civil Actoiiaurics Board action in 
the Qantas case. 

Air 1 ransport .Assn., filing in behalf 
of U. S. flag carriers objecting to the 
BOAC application, ha.s a.skcd to be an 
infervenor in the case. ATA told the 
Poatd approval of the application would 
not only divert traffic from 16 major 
U. S. carriers on 25 of the most profit- 
able air routes but also would signal a 
flood of .similar applications from an 
estimated 27 foreign governments now- 
possessing competitive rights for tliesc 
route segments. 

Passenger Carriage 

In particular, .ATA charged that if 
BOAC is granted its requested amend- 
ment. the carrier would eniicentratc 
on passenger carriage between points in 
the U. S. as opposed to its aufliority 
to carrv passengers between a U. S. 
point and a foreign destination. Tire 
organization also said BOAC's applica- 
tion to sene Tokvo would not only 
create a heavy traffic diversion from 
U- S. carriers but would pose the 
question of proper interprekation of 
bilateral agreements between the U. S. 
and Britain. 
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HIGHEST PROFIT POTENTIAL 
EVER OFFERED 


For most American carriers in the jet age, the new 
jet-prop Vickers Vanguard will otfer a profit poten- 
tial at least SS% higher than that offered by any 
comparable aircraft. With economy class seating, 
profits at present fares can be up to 70% higher. 
The Vanguard is designed to give the greatest profit 
on those stage lengths most frequently flown— both 
domestic and international. It can serve the U.S.A.'s 
busiest air routes more economically than any other 
aircraft. 

Lowest OPERATisa COSTS. Recent airline studies 
showed that Vanguard direct operating costs (based 
on a 239-seat configuration and compared with 
economy class configurations in other craft) will be 
lowest of all competitive airliners— jet or piston- 
on stages from 200-2000 miles. And because of its 
operational flexibility on many of these routes, the 
Vangpiard may well offer the fastest schedules. 


The Vanguard has many operational advantages. 
It presents no new A.T.C. problems or runway 
or noise handicaps. The large, well-balanced pas- 
senger/freight capacity makes it an off-peak money 
earner. Simultaneous on-and-off payload handling 
and over-all accessibility give extra-fast turn 
around. The proved reliability of Rolls-Royce jet- 
prop engines means top operating economy. 

But above all, no other jet age airliner has been 
developed from nearly as extensive a backlog of 
actual airline experience as the Vanguard— backed 
by over 1 )^-million Viscount flying hours world-wide 
with over 30 airlines. 

Fleets of 20 Vanguards each have already been 
ordered by TCA and BEA. For detailed figures and 
a cost analysis tailored to your operations, contact 
Christopher Clarkson, U.S. representative, 10 
Rockefeller Plasa, New York 20, New York. 
Phone; Circle 7-3515. 


NEWEST FROM THE WORLD LEADER IN JET-PROP AIRCRAFT... 



N.Y. Airways Studies Turbine Conversion 


By Glcmi Garrison 

New York— New York Airwavs has 
Its eye on sescral new helicopters now 
ill the dcielopmcnl stage, but a like!;' 
first nioie would bc conversion of its 
present fleet from piston to turbine 
power, according to President Robert 
L, Cummings, Jr. 

Nc.vt round of equipment for the 
helicopter airline, which rccentlv shifted 
from Sikorskv S-55s and S->8s to Vcrtol 
■14Bs, tvill come in 1960 if the coniMny 
decides its best bet is "turbinized" Ver- 
tols. Flight testing of two small tur- 
bine engines, the General Electric T5S 
and Lycoming T53. has been under way 
for some months with Vertol airframes. 

Present fleet of five single-pistoii-cn- 
fined 44Bs is now coming out of the 
dc-biigging Stage, the airline says, and 
has presented no more problems than 
would normally bc expected with a nciv 
aircraft. From a maintenance stand- 
point, the Vertols are neither better nor 
u orsc than the Sikorskv S-55s and S-58s 
thc\' replaced. Utilization is about 4 
hr. 8 min. a day. the same as the Sikor- 
‘kys, and this could be increased if 
schcelulcs required. Engine otcrhaul 
time is now up to 500 hr. and further 
iiiiproicment is expected. 

Cummings describes his airline as a 
"developmental lahoratori” for com- 
mercial helicopter oiJcration and notes 
that the Civil Aeronautics Administra- 
tion also regards it as such. F'or this 
reason, it was important to gain as wide 

knowledge of existing and potential 
equipment as possible before going on 
to the next step in dci"clopmcnt. 

In this connection. New York Air- 
ways experts have been very close to 
the British Fairey Rotodyne program, 
although the airenift is not a candidate 
for Neiv York Airwa\-s routes in the 
forsecable future. Reason: the Rnto- 
diiic is ton big and too fast for the air- 
line’s pre.sent routes, with an average 
,‘tagc length of around 12 mi. Accord- 
ing to Cimimings. forecast pcrfonnance 
for the Rotodr no includes up to 200 kt- 
and capacih' for O' cr 50 passengers. 

The Rotodvne, because its operating 
principle differs from conventional heli- 
copters, offers a fruitful subject for 
studv bv New York Airways in workiiif 
toward the deselopment of an ideal 
craft for its routes- Extent of the 
manufacturer’s cooperation can be seen 
in tlic fact that New York Airways' 
chief engineer and maintenance super- 
\isor recently spent 12 days "in over- 
alls'’ at Eairey’s plant looking over 
the Rotodyne development. 

Among the candidates that arc in 
the running for New York Ainsays’ next 
move arc the Sikorsky S-61, Vcrtol 


107, W'cstland Westminster, and Sud 
Aviation’s new "Project 3200" triple- 
turbine craft (AW Dec. 1, p. 45). 
Present thinking is that if a suitable 
new helicopter is not available sooner 
than expected, the turbine-powered 
Vcrtol 44Bs would go into service in 
the summer of I960, to be replaced 
around the summer of 1962, 

Tlic ideal machine, which Cummings 
for some while has referred to as "Ship 
X." would have a direct operating seat- 
mile cost of 10-12 cents, including de- 
preciation. insurance, fuel and oil, pilot 
pav and maintenance. 

Progress toward this goal can bc 
seen in the figures Cummings cites for 
the helicopters thus far serving his air- 
line: about 45 cents for the S-55 with 
five scats, 36 cents for the S-58 with 12 
seats, and under 30 cents for the 44B 
vv itb 1 5 seats. ’The 44B, if "turbinized." 
would bring this cost down to about 20 
cents. Cummings said. 

Manufacturers of all the new equip- 
ment claim to bc within the "Sliip X” 
costs, according to Cummings- 

Use of the piston-powered 44Bs has 
incre.iscd New Y'ork Airways' traffic vol- 
umes. Passengers errried during the 
first 10 months of 1957 totaled 58,250; 
for the same period of 1958, the total 
was 73.323. Ihc Vertols went into 
scn’icc Mav of this vear. 

Operational Factors 

Passenger load factors for the first 
four full months of Vcrtol O|)ctation 
averaged 48.3%. Load factors with the 
S-55.S ran about 52% (with onlv five 
scats to fill); the S-58s averaged about 
40%. Comniings cxMctS the Vcrtol 
load factor to reach 50-55% next year. 

A handicap in the piston operation 
is the effect of humiditv and tempera- 
ture on capacitv’. Last summer toads 
liiid to bc cut Kick to 11 passengers on 
several occasions because of these fac- 
tors. lire operation is also restricted by 
lack of onc-cnginc-out capability and 
weather limitations. Performance fac- 

Thc airline is carrying Decca naviga- 
tion equipment in its fleet under an 
Airways Ntodemization Board evalua- 
tion program (AW Sept. 22, p. 32). 
Redesign of the instrument panels to 
accommodate Decca, Cummings said, 
cost 590,000. The Decca indicator is 
located in the center of the panel. 

New York Airwav's is planning a 
special, separate project within a few 
months to test all-weather operation. 
This will involve use of one additional 
helicopter, make as yet unspecified, to 
handle this work exclusively, All- 
vveather capability is an extremelv im- 
portant factor in realizing the potential 


of scheduled helicopter operation. 

Among the difficulties encountered 
with the 44Bs, according to Jack E. 
Gallagher, cliicf engineer and opera- 
tions manager, was a design problem in 

the clutch. 'I'hc high mimner of en- 
gagements per hour in the airline’s 
short-hop operation Caused a need for 
changing this component every 100 hr. 
Modifications, however, have pven the 
clutch an indefinite life, Gallagher 
said- Another problem ocenred in the 
cylinders, where excessive heating dc- 
vclo])ed in exhaust valve seats. Scat was 
replaced with a copper scat which has 
solved the problem, Gallagher said. 

Another modification was to relocate 
the sonic altimeter transducer which 
had been subjected to excessive ambient 
noise in the aft fuselage. ’I’his equip- 
ment is now mounted in the nose for 
tests, but will be relocated amidships. 

Gallagher said the airline’s pilots like 
tlic Vcrtol, althourh thev had a few 
problems before they bccanre acais- 
tomed to it- llic roll rate damper con- 
trol, for example, bothered the pilots 
at first hut they now are satisfied with 
it, Gallagher said. Because of its heavier 
gross weight. Gallagher said, the Vcrtol 
requites mote flving from its pilots un- 
til they learn its adr-antages. Among 
these adsantages he lists better hover- 
ing characteristics, more controllability 
and less cross-wind effect. 

from a traffic standpoint. New York 
Airways likes the Vertols because they 
aie easier to load and unload especially 
in view of the lack of a center of gravity 
problem present in single-rotor craft. 
Provision for catrv-on luggage also is a 
traffic handling advantage. And pas- 
senger response to the bi^er heli- 
copters. which look like conventional 
airliners inside, is excellent. 

Almut 95% of New York Airways’ 
traffic is derived from interline agree- 
ments with most international carriers 
serving New York and with four big 
domestic airlines. 

'I'he helicopter line's present fleet 
provides 51 million available seat miles 
a year, Cummings said- With the fleet 
converted to turbine power, total would 
go tn 101 million. 

New York Airways' "Ship X" order 
will be for 10-12 aircraft, Cummings 
said- With this equipment, frequency 
will increase from one flight every 50 
min. to a schedule every 15 min. be- 
tween the metropolitan airports served 
by the carrier. With the new equip- 
ment operating around a 25-mi. radius 
at a break-even load factor of 50-55%, 
Cummings said, the airline will be free 
of subsidv by 1963-64— within 10 years 
of its beginning, 
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Aeroquip Hose of Teflon and Tube Assemblies Simplify 
Installation of Power Plant Fluid Lines on B-58 



^roquip 


Fluid line assemblies combining 666 Hose of Teflon 
and precision formed tubing were fabricated by 
Aeroquip for Convoir’s supersonic 6-56. Designed 
for close-quorter connection of fluid lines around 
J 79 engines, these assemblies help simplify in- 
stallation and removal of the engines for routine 

Aeroquip has the products, the engineering 
background, and the produch'on facilities to help 
simplify your high performance fluid line require- 
ments. Your letterhead request to our sales engi- 
neering staff will receive prompt attention, Moil 
coupon below for new 66-page Catalog No. )03, 
giving full date on Hose Lines of Teflon, 



AEROQUIP CORPORATION, JACKSON, MICHIGAN 

AMOOUIP CORPORATION, WESTERN DIVISION, BURBANK, CAUfOINIA 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
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FIRST TRANSPORT to flv jwwcied by ! 5,0(M)-lb,-thiml Pmlt & Wliitncy JT-».V3s. coiiimcrcial versions of )75s. Douglas kircraft Co.’s 
second DC-8 makes maiden fliglit at Ixing Bcacli. Calif. Leading edge slots bchsccn fuselage and inboard engine pvlons am being tested 
nil llic second DC-8. Ksteinal dimensions arc similar to first DC S’s, wliicli is poucred by (T?C (J57) turbojets. 


DC-8 Flight-Tests Leading Edge Slots 


New York— Leading edge flaps arc 
iH'iiig tasted on the fitst transport to flv 
vviti) Pratt & T\'hitncv JT4.V3 turbo- 
jets— Douglas Aircraft Co-'s secunJ 
DC-S, 

Boeing Airplane Co. has tolled oiil 
its first JT4A-5-tqinppcd 707-T20 inter- 
iipiitinental (AW Dec. I. p. 41) and 
the transjjort is .scheduled to make its 
first flight this week or next. 

The Is.OOO-lb.-thrust JT4.A-3 is the 
coinnicrcial version of the militarv' J75 

Douglas is testing leading edge flaps 
on the second DC-S as a possilslc growth 
ckveinpuient to increase iwyload and 
range capability or cut takeoff and land- 
ing field length. The slots arc not 
needed for certification of the airplane. 

I'he SO-in.-long slots arc located be- 
tween tbc fuselage and tire inboard 
engine pvlons The production version 
prolxibly would be covered by a con- 
trollable lid during the cniisc portion of 
flight. 

I he test incxicl is covered bv a skin 


plate nhich can be removed or installed 
on the ground. 

Opinion of DC-8 buyers is divided 
on slots. Sonic whose operations are 
not fieUI-lcngth-limited would like to 
avoid tlie weight of slots. Others are 
eager to get them. Douglas fears it may 
be clifficnlt to produce the aircraft both 

The second DC-8 is also testing dif- 
ferential use of sjioilcts to inaintaiu 
.sideslip ill tlie wing-down aosswind 
landing favored hv' airline pilots. The 
airplane was originally intended to land 
in a crab- Ivar Shogran. DC-S project 
engineer, save roll control with spoilers 
wifi seldom be used in any other cir- 
cinnstaiiee's because they do not begin 
to extend until ailerons exceed halt of 
maximum deflection. 

'Ibe second DC-S went to Edwards 
.Ah'B on its maiden flight to join the 
first transport on its test program. TTic 
first lTC-8 is powered by Pmtt & W'hit- 
nuv JT3C (J57) turbojets rated at 
tl'.OOO lb. thrust. 


Production DC-8s tlitce and four, 
both domestic versions, are scheduled 
to he used for Civil Aeronautics Acimiu- 
istration fliglit certific-atioii tests, along 
witli the first two DC-8s. CAA certifica- 
tion flights arc expected to begin next 
month. 

DC-8 deliveries begin nest year; the 
transport is exncctcci to enter service at 
the end of 1959. 

Kightecn airlines have ordered 140 of 
the aircraft at a cost exceeding 5700 
inilliun. 

'Ihc second DC-S's JT4A-3 turbojets 
do not require water injection, which 
would considerably reduce jet exhaust 
smoke on takeoff. The Briti.vh Ministrv 
of Ttan.S|)Ort and Civil Aviation, after 
provisionally clearing the Boeing 707- 
120 for London Airport landings and 
takeoffs following noise tests, said that 
jet transport takeoffs at London will be 
"catefiiilv w-atched” for effects of sinnkc 
(AW Oct. 20, p. 45), Tlie 707-120 is 
powered bv four Pratt & Whitnev 
)T3Cs and uses water injection. 






.on Western Airlines .. . 


2 GREAT SERVICES 
TO MEXICO CITY 


New Aircoach Flights 
and 

New Fiesta Flights 


AIRCOACH FLIGHTS Thrifty! Western’s new coaches 
bring you low fares— and they’re the only ail-coach 
nonstop flights to Mexico. You fly in modern airliners 
with roomy seats and super-pressurized cabins. You 
enjoy complimentaiy meals and beverages. Only $79 
one way (tax-free) from Los Angeles! 

NEW FIESTA FLIGHTS Luxurious! Your regular first- 
class fare includes so many delightful extras— a Fiesta 
cocktail hour with a choice of fine liquors and hot hors 
d’oeuvres, vintage champagne with your gourmet 
luncheon, orehids, desserts from an elegant Fiesta 
Cart, reserved seats. Finest service to Mexico City — 
the only all first-class flights ! 


WESTERN AIRLINES 


—your very best way to Mexico! 


SHORTLINES 


► Btifisli West Indian Airways is offer- 
ing new tourist fate structures [xnnit- 
ting passengers to make circle flights tu 
include certain smaller Caribbean is- 
lands. The new fates coincide with 
inauguration of daily service to nine 
smaller islands from Sun Jiian to Port 
of Sp:iin using Douglas DC-3 aircraft. 

► British Overseas Airways Corp. will 
send a survey team over the airline's 
planed route extention from San Fran- 
cisco in the near future. The new route 
will be an extention of BOAC’s Lon- 
don-New York-San Francisco operation.s 
and will include Honolulu. Tokyo and 
Hong Kong, pending Civ il Aeronautics 
Board approval. The airline will use 
Bristol Britannia 312 aircraft. 

► Irish Air Lines has taken delivery of 
two Fofckcr Friendship aircraft for oper- 
ation on it.s European networks some- 
time in December. The airline will re- 
ceive five more of the Dutch airplanes 
bv April, 1959, to replace its Douglas 
DC-3 aircraft on scheduled flights to 
the continent. 

►KLM Royal Dutch Airlines' 1959 
summer schedules call for 31 transatlan- 
tic flights per week vvitli two dailv non- 
stop Doi^las DC-7 flights out of New 
York to Europe. The carrier also plans 
to serve Houston with as many as five 
services per week to Montreal and non- 
stop to Europe. KLM will operate 14 
I.ockivced Super Constellation economy 
class flights wccklv from New York 
and will fcahirc new westbound sched- 
ules calling for morning departure from 
Amsferdanrs Schiphol Airport in DC-7 
aircraft nonstop to New York. 

► Lake Central Airlines lias received 
subscriptions for the total issue of S300.- 
000 for the 6% convertible debentures 
of the airline. The airline say.v if has 
now completed the first phase of a hvo- 
step refinancing progr.im, the second 
being loans from financial institutions, a 
|)ortion of which will be secured by 
mortgages on flight equipment. 

► Lockheed Elcctra turboprop tr.ins- 

E jrt lias returned to the company's Bur- 
ink, Calif,, plant after covering some 
52,000 mi. during an eight-week demon- 
stration tour of the U. S., Canada, Eu- 
rope. Asia and the Middle East. The 
aircraft appeared at most major cities in 
Europe and the Middle East. 

► Los Angeles Department of Airports 
reports a net profit of 52,029,411 from 
the operations of Los Angeles Interna- 
tional Airport and Van Nuvs .Aiqiort 
during flic fiscal year 1957-58. 


AIRLINE OBSERVER 

► Watch for an expansion of intanational routes bv the Polish airline, LOT, 
coupled witli a decrease in domestic route mileage. During the past vear, 
international operations have shown a profit but domestic routes, particularlv 
tliose not serving Warsaw, liave been operated at a large loss, 'ITie carrier is 
hoping to add more modem equipment to its fleet as a first step toward 
expanding Internationa! routes into West European countries. LO’!’ officials 
arc continuing to study the Vickers Viscount as part of the airline's re- 
equipment program (AW Dec. 1, p. 36). 

► United Air Lines’ suggestion that as many as 283 copilots who may be fur- 
louglied be allowed retroactive seniority protection of tlic flight engineers’ 
senioritv list inav bring a strike against the company bv Flight Engincen 
International Assn, if placed on the bargaining table as a demand. However, 
any strike date will not be effective until .April or May, 

► Capital Airlines' lease of three Viscount 812 turboprops from Continental 
Air Lines (AW Dec. 1. p. 35) has been approved by the Civil Aeronautics 
Board. Rental fees per aircraft arc 525,405 per month, 510.50 pet engine 
hour and $3.64 pet airframe hour. Capital is responsible for routine mainte- 
nance. insutance, overhaul and repairs. 

► Cornell Aeroiiaiitical Laboralotv is undertaking studies of airborne warning 
indicators in an effort to evaluate the full clfectivcncss of such devices in 
avoiding midair collisions. 

► Russian Premier Nikita Khruslicliev has called for a “six-fold" increase 
in airline passenger traffic under the USSR’s ncwlv-annoimced seven-year 
economic development plan (1959-1965). Other goals include "building 
and rebuilding over 90 main line airports, broadening the network of local 
airfields and iiiodcmiziiig air navigation aids.” 

► Enforcement proceedings by International Air Transport Assn, against 
member carriers cost the airlines 5320,250 in 1957. 

► European countries ace considering organization of an agency similar 
in scope to the Civil Aeronautics Board as a necessarv means of monitoring 
the alloeatiun of routes within Europe. Such an agency is also being con- 
sidered in England bv the Transport and Civil Aviation Ministry to permit 
a wider range of operations bv priv-.itciv-ovvned airlines. International airlines 
will organize an operating agency similar to the Civil Aeronautics Adminis- 
tration to control and direct the installation and operation of navigational 
aids throughout the vvorld. 

► Northwest Aiiiines wilt discontinue its Minncapolis-Miami interchange 
with Eastern, and Capital will drop its Florida interchange with National 
Airlines when service to Miami is iiraiigiiratcd on routes recently awarded 
to Northwest and Capital. 

► Civil Aeronautics Administration has contracted with Federal Electric 
Coqj, for the installation and testing of ground Vortac facilities. Under 
the contract. FEC will provide as many as 40 teams of electronic engineers 
to install and test the Vortac equipment as it is delivered to the CA.A. 

► Ozark Airlines has placed an order for three Fairchild F-27 turboprop 
transports at a cost of 52 million with scheduled delivery in )unc and July. 

► Civil .Aernmmtics Board has proposed an amendment to civil ait regula- 
tions tiiat would require the use or high-visibility paints on certain surface 
areas of all civil aircraft. Industry comments on the proposed regulation 
must be submitted to tlie Board's Bureau of Safety by Jan. 15. 

► Civil Aeronautics Administration is testing three tyjrcs of ap])toach angle 
indicators at its Indianapolis Technical Development Center, including tlic 
Australian-designed Precision Visual Glidepath, now being installed at a 
number of Australian Aiqvorts for long-temi evahtation tests. 
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brings unprecedented safety and serviceability 


Latest military helicopter achieves new 
standards of performance; carries Bristol's 
extensive experience of power trans* 
mission into twin-rotor field. 

The Bristol H)2 introduces significant advances in txvin- 
rotor flight. Extremely efficient performance; completely 
reliable on one engine only; a markedly satisfactory 
power/weight ratio. 

It offers a high degree of serviceability. For Bristol’s 
long experience of helicopters, particulai'ly in the vital 


areas of power transmission and rotor-head design, has 
been embodied in the 192, to give reliability and ease of 
maintenance beyond that of any competitor. 



Ordered for the RAF, the 192 has been designed to meet 
military requirements, including the ability to lift 23 
troops, orfl.OOO lb distributed freight. 

Its two Napier Gazelle 1,300 shp "free turbine” engines, 
interconnected to keep rotor-phasing true and for single- 
engine sivfety, deliver sea-level power up to 6,000 ft, and 


provide ample power reserves for emergencies. In fact, 
with one engine driving both rotors, the 102 climbs at 
more than 1,200 ft/iuin, and oan malce a safe, fully 
controlled landing, 

The 192 cruises at 120 knots; has a maximum range of 
400 miles, It hovers at 8,000 ft, without ground effect, 
reaching service ceiling at no less than 13,250 ft, 

Full production of the 192 began from the drawing- 
board, a policy made practicable by Bristol’s unequalled 
experience — gained through the experimental 173 and the 
Sycamore. 
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strategic Air Command’s annual bombing and navigational competitions 
are designed to test both the performance and the reliability of men and equipment. 

The recently concluded 1958 trials demonstrated once again that SAC 
has the crews and the equipment necessary to do the job. 

As in previous years, the ground tracking and scoring equipment used for determining 
the bomb run accuracy was the Reeves MSQ type Command Guidance System. 

Providing pin-point accuracy, It enabled miss distance, on simulated bomb runs, 
to be Indicated Immediately to the bombing crews. 

REEVES sets the level for the "state of the art" In Radars, Computers, Missile 

Fuzing Systems, and Electro-Mechanical Components such as: Gyros, Accelerometers, 
Stable and Reference Platforms, Two- and Three-Axis Pedestals, 

Gyro Test Tables. Resolvers, Magnetic Clutches, and Gears. 

Literature available on request. 
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SPACE TECHNOLOGY 


Spacecraft Structural Factors Studied 


By Michael Yaffee 

New York-l'iiturc spacccr.ift will 
probably bear greater structural resem- 
blance to a chemical vessel thiiii to 
]srcsciit-day aircraft. 

Space vehicles will be constructed 
largely of extremely tliin-wail, pressure- 
stabilized shells- Special charjctcristics. 
particularly liglit weight, demanded in 
all stages of mese vehicles will require 
major advancements and unpreecdented 
refinements bofli in structural engineer- 
ing and in materials development, ac- 
cording to the predictions tiiat were 
made bv leading structurai engineers at 
tire American socket Society annual 
meeting here. 

Some significant structural trends are 
already emerging in the current transi- 
tion from m.mncd aircraft and aeto- 
dyn.nmic missiles to ballistic missiles, 
according to Dr- George Gerard, assist- 
ant director of research at New York 
Universitv College of Engineering. 
-Smoiig those lie considers of major im- 
|)otfancc is the manner in nhicli tlie 
mote vital design parameters ate chang- 
ing. 

Tension Considerations 

In present aircraft and aerodvnamic 
missiles, tension considerations govern, 
on an over-all average, one-third of flic 
airframe structural weight wliile com- 
jircssion and shear buckling arc tlie 
|)rimc detcniiiiiants in tlie design of tlie 
remaining two-thirds. In ballistic mis- 
siles. ssTicrc a large part of tiie structure 
is in tlie form of pressure vessels, 
roughly one-half of the weight is gov- 
cnicd by tension and tlie other half by 
buckling considerations. In space vclii- 
cles, wlicrc an even greater use of pres- 
surized sliclls is anticipated, tension 
forces arc expected to decide tlie design 
of two-tliirds of the airframe structural 
weight and compression and shtxir forces 
the rest. 

Accompanviog this rise in tension 
structures is a growth in the use of 
sheet matctials. In aerodynamic vclii- 
clcs, sheet products account for 709f 
of airframe weight. The figure lias 
gone to 80% in ballistic missiles and 
will probably go to 90% in spacecraft. 
Extrusions and foigings. Dr. Gerard 
said, will play a correspondingly diniin- 
isliing role. 

Another significant structural trend 
apparent in the transition from manned 
aircraft to spacecraft is the rising growth 
factor; i.c. the rate at wliich bakeoff 
weight changes as a result of a mar- 
ginal variation in total weiglit. Tlic 


growth factor for ballistic missiles, 
according to Dt. Gerard, is about 10 
times that for manned aircraft and 
cancels out the advantage of the mis- 
sile’s reduced airframe vveight-to-gross- 

Marginol Weight 

In space vehicles, the growtii factor 
becomes even more important. For an 
cartli-Mars orbit by a four-stage chem- 
ical rocket, described bv Dr. Paul E, 
Saneiorff. associate professor of aero- 
nautical cnginccrius at the Massachu- 
setts Institute of Technology, the 
growth factor for marginal weight in the 


last stage is about -14,000- Under such 
circumstances. Dr. Sandorff said, it 
would be cconomicai to fabricate the 
last stage of solid platinum at S2, 000/lb. 
if only an ounce of weight wus saved 
for every pound of platinum used. 
l’’or other types of rockets on otlier 
space missions, tlic growth factor would 
be considerably less but still significantly 
greater than in modern, higii perform- 

W'liilc warning tliat the still large 
gaps in fundamental data on environ- 
mental factors such as cosmic rav? and 
tlieir effects prevent precise definitions 
of the problems or their solutions, the 



Grumman Displays Missile Studies 

Ciiimnian Aircraft displayed these wind tunnel test models, representing typical studies ot 
air-kiunclied guided missiles tor aeeelerated program in this field, at American Rocket 
Society's Astroiiautical Exposition. Not all configncalions represent complete missile arrange- 
incuts. .At bottom is a recent active project, tested at Cornell Aeronautical Laboratory, com- 
prising solid-propcUant first-stage boosters; second stage consisting of a rocket-powered 
crucitorni missile with delta canard control surfaces. Folding fins are fitted at rear of boosters. 
Hiree W'ingless conf^urations (above) arc tyiricaliv liypersonie layouts crnploving body lift for 
luaiieuverability and body flare for stability Canard layout (third frorn left) is an inherently 

kination of bow plane setting and tlirnst level, eliminating need for guidance and minimiz- 
ing stabilization requirements. Second from left is a rocket-powered crucitorni missile model 
with low aspect ratio wings and inlcrdigitated control surfaces attached to solid first-stage 
propellant boosters. 
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...NEWS IS HAPPENING AT NORTHROP A 



NORTHROP T-38 TO TRAIN 
THE NEW GENERATION OF SPACE AGE AIRMEN! 


Ahead of schedule! Nortlirop introduces the first lightweight, low-cost trainer with 
combat performance characteristics, in whicl) U.S. airmen of tlie sjiace age can 
safely muster tlie very special art of supersonic flight. 

The twin-jet T-38 pioneers a new Northrop family of low-cost. Iiigh-perforinance 
aircraft. Another member, Northrop’s N-156F NATO-SEATO counterair fighter, 
is now being built at Hawthorne, California. Final jnockup of tlie N-156F is shown 
in background of above illustralion. 

Both aircraft are evidence of Northrop Division’s skill in creating and producing 
higher quality products at lower cost. With other current projects, the T-38 and 
N-156F illustrate a new kind of cost-conscious creativity-are results of Northrop’s 
budget-minded management team, the unique Performance and Cost Evaluation 
Program called PACE, and of Northrop-developed production techniques. 


A 

NORTHROP 


scientists mi to discuss tlic follnw- 
ing factors fating tin spiicc uliiclt 
striictiircs cn|iiitti : 

• 'I'ransicnt heating, wliitli will rt-acli 
critical values during hoost and re-eiitn . 
■ TIaiidling and o|>erational loads in- 
curred during fabrication, erection, 
checkout, fueling, staging, raising to 
orbit, reiidczsoiis nr boarding, etc. 

• External loads wliidi inai' result fioni 
einiromncntal conditions sncli as aern- 
dyiianiic forces, field forces, iiietcoritic 
impact and radiation prcssiirc- 

• Inertial loads distributed throughout 
the mass of the schicTe arid its cargo 
in response to thrust forces or moments 
produced hy rocket engine and attitiule 
control desiccs. 

• Structural librations «Tiich are a 
result of the dynamic effects imohing 
clastic stmctnral dcforniations, inertial 
forces of the supported and contained 
masses, and sources of energy such as 
engine thrust, control sintcm response 
or aetodniamic forces. These bcemne 
important as size and structural cffici- 
cnci' arc incaased hce.iusc of the gre-ater 
chance of resonance reinforcement. 

• PTO[iclIaiit .sloshing, iiliich presents a 
serious design problem, and simple 
|)ropcllant surging, svliicli cm re.siilf in 
dynamic overlaid if thrust buildup is 
too fast. l^r. Saiidiirff belicscs tliat the 
first iiitcrplanetar) probes nil! be based 
on existing liquid-propellant rockets 
such as the Atlas and Titan. 

• Radiation fatigue nhieh mas be pro- 
iliiccd by the incidence of cosmic r.iy.s 
nil metallic materials and b\' ultraviolet 
tins on elastomeric materiaK. Working 
on materials under stress mcr an ex- 
tended period of time, this radiation 
can be expected to serionslv sveaken 
them. 

• Emiromncntal protection which 
mcnis protection against such hazards 
as hard radiation and iiicteoroid pniie- 


is little doubt in the mind of sonic 
striietirral cii|iiieers llijl future siwce- 
loift will be designed essentialh' as large 
pressure lesscls. 

Pressurized Tankage 
'llie tankage structure will be pres- 
surized for propellant handling pur- 
linses, said Dr. Sandorff. Pressure also 
will be used to stabilize the membrane 
structure to prevent buckling or collapse 
under am' tvpc of external load and to 
Iraiisniit or distribute external loads 
into the structure. There will be pres- 
sure in the cabins of inaiincd icliicles 
to provide atmospheric cmironnicnt. in 
cargo and instrument ccmpartnicnts for 
functional purposes such as cooling, 
and in the propulsion sistcni coinimn- 
ents such as combustion chamlxirs, neat 
exchangers and plumbing. 

File different structural fonns were 
mentioned as possible approaches to the 



constmclion of a space icliiele which 
probably could meet most of tlicse 
conditions. The five forms art pres- 
Mirt'-stabili'/.cd sliclls, nnstiffened shells. 
Iranssersely-framed shells, loiigituilinal 
stringer-framed and sandwich shells. 

Or. Sandorff fiiiorcd the pressure- 
stabilized shell, which is the ajrpruach 
used on the Atlas. Except for a small 
region where saiiciwicli .structure mai 
eoinpete, he said, the pressure-stabilized 
shell i.s markedly superior to all other 
fi pes for the .specific purpose of carry ing 
oicrsill body bending or axial compres- 
sion, and the advantages are particu- 
brli- great for large, lighth-kxided striic- 

nieorcticilh it should be possible to 
extend the use of local stiffening-i.e.. 
sandwich structure. wafBe-grid structure, 
ctc.-into the thin skin region. Dr. 
Sandorff noted, but this becomes a prac- 
tical impossibiliti. In fact, the loading 
|5arametcrs for sonic present-day missiles 
are so low that even pressure-stabilized 
design may tun into niiniiiiuni gage 
limitations- Interplanetary vehicles can 
hardly afford the weight liaiidiciip of 


rigid shell structure, he Iwlieies, desi>ite 
the nnquestirmable advantages of bail- 
tiling such a structure. 

If appears that large space lehiclcs 
will be priinarili pressure lesscls, and 
oict-all bodi buds will he a .seconekin 
consideration. 

Dr. Gerarcl. who had taken a somc-- 
whal cUffeiciit approach to the problem, 
did not consider the ptessurc-stahilizcd 
shell, which he bclieics will Ix' good 
only for comparatively small structures. 
-\ceording to his analvsis of the coiii- 
paratiic structural cfficiencie.s of flic 
other forms, optimum sanclwidi and 
frame stringer-stiffened cylinders -dre 
roughlv of comparable efficiencies, .iiitl 
both are eonsidctablv more efficient 
than nnstiffened and framc-.stiffeiied 
cylinders, he added. 

Vehicle Functions 

The functions a space vehicle struc- 
ture will has'C to perfonn arc grouped 
b\ Or. Gerard under the following four 
lie.idiiigs: load transmission, contour- 
ing. emironmental |)rotfction and scal- 
ing. The requirement for satisfying all 


AVIATION 


8. 1988 


WHERE HYDRAULICS WON'T PERFORM . . . 

GAS SERVO SYSTEM 



Ideal For High Temperature and Radiation Environments, G-E 
Gas Servos Are Compact — Give Fast Positioning Response 


General Electric has developed a new 

systems where hydraulic servomech- 
anisms are undesirable. Basically a 
force servo with position and velocity 
feedback, it consists of only three 
major components — an energy source, 
a valve-actuator unit, and a feedback 
and stabilization network. 

By using the energy directly, rather 

first, the system can tolerate ambient 
temperatures of 750F and higher. 
And. by eliminating this energy- 

ponents is kept at a minimum, 
simplifying the design, and thus in- 
creasing reliability. 

As a hot gos servo, a solid propel- 
lant is stored in a gas-generating unit 
that also acts as an accumulator. 
When ignited, the gases fill the accu- 
mulator before entering the pressure- 
controlled, two-stage servo valve. The 
bleed-type first stage regulates the 


pressure in the second stage. This 
diverts the gas to either side of the 
actuator to control output force. 

As o cold gas serve, with air or an 
inert gas as the energy source, the 
same system reduces contamination 
problems in high nuclear-radiation 
areas. In addition, the “closed-center" 
type valve also offers operating econ- 
omies in such a system, when using 
stored gas or a closed cycle in which 

This servo system design offers sev- 
eral advantages over other approaches; 

1. High frequency response is pos- 
sible through pressure-type con- 
trol. For example: 20 cps at 90- 
degree phase lag, with a 250- 
pound load. Higher response is 

bleed flow. 

2. The unit is flexible. Damping. 

istics are controlled electrically. 
No change in hardware is needed. 


Tigress /s Ovr Most Important Induct 

GENERAL^ ELECTRIC 


3. Poppet valves minimize leakage. 
They have no close-fitting sliding 
parts and are well suited for 
high-temperature operation. 

4. Symmetry of design lessens ther- 
mal shock problems, minimizes 
effects of G-forces, and avoids 
null shifting. 

A dry system, the G-E servo elimi- 
nates virtually all the problems re- 
sulting from the static storage of 
liquids — thermal expansion, leakage, 
evaporation, etc. This reduces mainte- 
nance and insures instantaneous readi- 








nf llicsc functions simiilbincousiy has 
led to a philosopin of fail-safe .structural 
designs in nliicli the main idea is to 
design structiia's so that any cr.iek 
wliicli inav dc\clop in !.trvicc can be 
tmihiined locally to atctl c.itjstrophic 
failure of the cbni|)lttc structiut. 

In pressurized fu>cl.i|cs. the structure 
also pcifonns all of tiic foregoing func- 
tions. llcan frames and tcnsimi Ixiiitls 
arc used tii contain any propag.itiiig 
emch. and the structure is f.iil-siifc in 
tlic sense that it «n still tninsniit loads 
other tliiin pre-ssurixation. But the scal- 
ing function is destrosed. 

In the fail-wfe design nf spacecraft, 
however, it u’ill probably be essential to 
retain the scaling function. The |) 0 ssi- 
bility of luiCTometeimtc penetration 
makes it particiilarlv iuyrortaiit; Dr. 
Gerard considers this need to maintain 
pressure another drawback to tlie use 
of prcssutc-stabili/.cd shells. A promis- 
ing approach to the solution of the 
|)rob!cm, he claims, lies in the de\ehii>- 
ment of composite structural materials 
ivliieli uill satisfy the load transmission 
and contouring functions scp,iratel\ 
from the scaling fuiiction, somewhat in 
the manner of the self-scaliug gasoline 
tanks used in ^^'orld \\’ar II aircraft. 
Materials Problem 

Structural design |)roblcms arc only 
part of the difficulties f.itiiig the space- 
craft dc.signer. the scientists agreed. Au- 
otlicr important group of problems is 
presented b\ the materials the desigiu r 

Untii rcccntlv, tins has mil been 
mucli of a ])roblem primarily because 
lire aircraft designer lias been able to 
use materials witli ductilities in c-xccss 
of 10% for tension structures. Nim. 
howes cr. the need is for materials which 
will niaiuh.rin bigli strength at the tem- 
peratures encountered in the sariinis 
phases nf orbital and intcnilanctary 
ffigbr. Sheet inateriaK such as heat 
treated titanium alloys, prccipitiitiun 
hardened .steels, martensitic stainless 
steels, hot-worked die steels, and bt-til- 
linm arc proving aftr.ictisc. (.Infortii- 
natels-. Dr. Gerard pointed out. the 
high strength levels of these materials 
are prcscntlv accompanied by signifi- 
cantlv decreased cluctilitv. 

Diictiliti lias an influena- on stme- 
hir.il strength. Die rclatiee iniportance 
nf stress concciitrafions in tension struc- 
tures. according to Dr. Gerard, depends 
dircctlv upon diicrilits. Tlie greater the 
ductili'ts-. the greater’ the reductiiin of 
the stress concentration from its clastic 
lalue as tlie strain is inneased in the 
pl.istic range. 

M'ith the increased proixirtion of the 
spacecraft airframe in the form of ten- 
.sion structures, tlic designer now faces 
a host of tension structural problems 
associated « itb inatcrbls of limited chic- 
Hlity ill the range of 2-10'!^- The dc- 



FATIGUE RESISTANCE 



Fulton Sylphon stainless steel bellows flexible connectors 

are “made to order" for your toughest airborne applications. They 
shrug off temperatures as high as 1000°F. on some applications . . . 
absorb shock and vibration . . . stand up under continuous flexing, 
pressure stresses, abrasive action and corrosive attack by lubricants 
and many gases. 

Single or multiple ply Sylphon'* Bellows provide dependable con- 
nector performance for high speed aircraft, missile, and rocket applica- 
tions such as connecting shafts, misaligned pipes, shifting terminals, 
etc. They can be made to your specifications in a wide range of sizes 
and shapes, including braid-covered types. Write for Engineering 
BuUetin 1400-XA. 



FULTON SYLPHON DIVISION • Knoxville I, Tenn. 
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Uniiiiiiitioii cif stress cuiicentratioii 
fitetors encountered in practiea! designs, 
for example, is an important |)robIem 

I'or each elastic stress concentra- 
tion factor, tlie structural strength 
u-.iches a maximum and flien wifli fitr- 
ther increases in the strength-rteight ra- 
tio of iiuiterials, begins to decline. This 
indil'.ites an opfinuim strength-neiglit 
luci and associated dvrctilito ratio for 
materials at nliich tire streiigtli-weiglit 
level of the structure is inaxinuim. 

\\ hilc stressing the great need for 
moa> fnndninental data on the lichavior 
of materials inieler tire conditions they 
are likely to encounter in sjxice sehiclc 


strnctiires. Dr. Gerard made some tenta- 

It up|}Cais, he said, that higli strength 
titanium alloys and steel of limited 
ductility can be used suceessfulls in ten- 
sion structures uhcrc the clastic sta'ss 
concentration factors are of a relativclv 
low level. 

I'or compression structures, Dr. 
Gerard suggests the snitahilits' of a num- 
ber of materials. In .stiffened csHndrical 
shells oper.iting at lo'v sallies of struct 
liiral index, for example, niagnesiiim 
,iud aluminnm alloss will sersv effi- 
ciently iit fempCTature’s up to 600-800F 
in .short time applications. .\t higher teni- 
peratnres and for higher saliics of struc- 


liital index at low temperatures, the 
titaniinn alloss svill hasc ssidc applic.i- 

It is interesting to note, Dr. Gerard 
eontimied, that the titanium aiioss arc 
tilt oiili materials listed for both ten- 
sion and compression applications. 'Ihc 
steels, oss ing to tlieir liigh densities, he- 
coine iximpetitise with titanium allois 
only at relatively liigli s.ilocs of stnic- 
tnral index— sshicii for sandwicli and 
frame-stringer stiffened qlindcrs would 
he a loadmg-deiisits' ratio somessiiiTC 
ahm e 100 psi. 

But from a conipressisc stabilitv 
sr.indpoint. Dr. Gerard declared, licrsl- 
liiim looks like the best material of all 
for spaa' structure applications. It is 
considered superior to all other materials 
('ll a strength-weight Ir.isis bs sirtue of 
its losy density and high modulus of 

Future Designs 

Dr. Sandotff doc.s not peg future space 
sihicle designs to anv specific material 
Imt bclieses rather that the muisnitlls 
high rewards for liglitssciglit coiistrnc- 
lion will encoumge the general dcselop- 
nient of "exotic and expensisc mii- 
ttrials.'' .\nd. looking at flic problem 
of s|)iiacraft design on an integr.itcd 
s' stem lia.sis, he foresees the need for 
I'ddifioiial engineering eleselopmcnt in 
mans- other areas not primariK structural 
in iiatiite. .\mong the related rcqiiia'- 
ments for future .space seliicic dcselop- 
nient. he listed tire following: 
•Metliods for controlling or us Hiding 
|sropellant sloshing and surging in large 
thin-walled tanks. 

• Goidance instrumentation in large s c- 
hicles isliich will discriminate between 
flight course dcsiiifion.s and spurious 
signal.' arising from structural modes 
and fluid oscillations. 

• Purging systems to R'dncc unusable 
ptopell.inf. 

• Gust ])robe to establish wind shear 
profiles prior to takeoff in order to pro- 
gram the ascent trajcctors' and reduce 
aerodsnamic loads. 

• Snurk booster type jetesators for 
thrust sector control in order to asoid 
the space requirements of giinhal- 
moiinterl engines and associated inter- 
stage weight penalties. 

But before any of this, said Dr. Simd- 
orff, must come more complete kiiow!- 
edge of actual ens ironmcntal conditions 
and their effects. Cnraait satellites ran 
contribute little to the knowledge of 
such things as mcteoritic matter due to 
tlieir low exposure and low altitude. 

^Vhat is needed, the engineers said, 
arc space exposure station.' or satellite 
laboratories svhicli "ill allow for the test- 
ing of materials and components under 
static, fatigue and creep loads while ex- 
posed to actiral space cmironment with 
provision for the return of tested speci- 
mens to earth for laboratorv analvsis. 


For the lightness vou need 
and the accuracy 
you’ve been seeking 


The constant-damped 
AP-Sl 

pendulous accelerometer 
may be 
your answer 




Only lirree ounces in weight, this rugged, 
spring-restrained accelerometer has 0.05% 
linearity to half-range, 1% to full range. 
Full scale ranges from 2 g’s to 1 00 g’s. Com- 
pensated damping 0.5±0.1 from — 40°F 
to -l-200°F, Full scale output 7v at 400 cps 
excitation. Resolution 0,04% of full scale. 


Military Products Department 


.vAiviERiCAtv-^^tandard 


100 Morse Street, Norwood, Massachusetts 
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Navy Pushes Work on High-Heat Metals 



New Yotk-Uniscrsul-Cyclops Steel 
Corp., working itndcr a S3-million prime 
contract, has placed final sub contracts 
for the construction of an inuisuiil pilot 
metals plant for the N’avs Biiusiu of 
.'\cronaiitics. Designated In-h'ab (for 
inert fabrication), the plant will be 
used to develop new fabrication tech- 
niques for hard-to-work refractors iiialc- 
lials that are needed for cxtremcls higli- 
temperaturc service in missiles and air- 
inift. 

,\t present the chief c.mdid.ite for 
development work is molybdenum 
s'hicli ap|)ears to many metallurgists to 
l>c the most promising metal foi sers- 
ice at temperatures of 2.000F and 

Other materials under considcr*- 
lion include colimibium. tungsten, 
rhenium, tantalum and their alloss. 
-•Ml these materials base melting |joi'its 
above s.5001-' and possess considerable 
‘.frength at liigh temperatures. But 
they are difficult to work except at verv 
high temperatures and thcrctore their 
use has been restricted mostly to minor 
alloviiig roles rather than stnictural 
applications. 



SPACE ts'pe suits svill be ssom by personnel 
ss ho will be assigned to work inside tlic oic- 
tight room to develoji fabrication techniques. 
Suit contains an anxitiaiy ait ssipply in case 
ul f-ailnre of outside supplies. 


The In-I'ab facilitv. according to the 
tonipany. will permit the pilot produc- 
tion of the refractory metals within 
their true hot-working range. Tempera- 
tures 1.500F above those presentiv 
feasible in tlic metal working industry 
will be achieved. 

Ideally. Universal-Cvclops savs, a 
metal should be hot-worked at tempera- 
tures as high as SO^c nf its melting 
point where recrystallization readily 
(sccurs during deformation. For the re- 
fractory metals, this means a hot-work- 
ing range between 5.D00F and 5.000F or 
almost double that required for the con- 
'cntional iron-based and nickel-based 
liigh-tcmpcrature structural materials 
being used todav. 

Hot-Working Facility 

.\t sers- high temperatures, however, 
another jiroblem appears and that is 
oxidation. .\t 2,400F, for example. 

a siiinkc screen of volatile oxide that 
sirtiialls ob.scnres the material during 
proassing. 

Still aiiiifhcr problem is nitridation 
-reaction of the material with atmos- 
pheric nitrogen to form unwanted 
nitrides- 

To protect the rcfnictory metals 
against oxidation and nitridation, fabri- 
cation svill he carried out in an airtight 
room -10 X 80 X 25 ft. higli. ITic en- 
ilosiire will be provided with an inert 
argon alinosphcrc wliieh will be main- 
tained at a puritv of 99.995% or better. 

llie atmosphere will be rccirciilatcd 
every three hours through a purification 
system operating at — 500F whicli will 
remove air. moisture, carbon dioxide 
and otlier gases. Personnel svill work 
short shifts and will wear air-condi- 
tioned .space tspe .suits equipped ssitii 


intake and exhaast lines wliich connect 
to manifoids svitliin tlic room. Eaeli 
suit will also contain an auxiliarv air 
capsule for u.sc in the event the inlet 
air supp!)’ fails. Then; svill lie two 
■'crash doors" to pcmiit rapid exit in 
case of emergenq in addition to a spe- 
cially designed air lock for routine cutrv 
and exit of personnel. Two conven- 
tional cxiiaust and purge air locks will 
provide passage for equipment and 
|sroccssed materials. 

Ihc equipment ssithin tire enclosure 
will consist of a gra|)hitc-lined indirect 
induction furnace, a Birdshoro rolling 
mill and a Chambersbnrg impactor as 
well as the usual arecssotics sucli as 
laflic, shear, hacksaw and welding unit. 

The impactor will break down ingot.s, 
svliich liasc been licatcd to 4,0001' bs 
direct induction, into billets or sheet 
bar. 

Tile furnaa will iie.id the billets and 
sheet bar to 4,OOOF for tolling; and the 
rolling mill svill eonsert them into 
lOtmds and sheet. 

Airtight Enclosure 

The airtiglit enclosure as well as ex- 
ternal auxiliary equipment such as the 
argon purification plant svill be linu.sed 
svitliin a larger building. 

I'he facility will be constructed by 
the Howard P. F'nicy Co. under the 
direction of Universal-Cvclops' Reftac- 

Rust Eiigiuccring Co. did the engi- 
neering in the design of the plant and 
svill continue to perform arcliitcctuni! 
sen’ices during construction. .\ir prod- 
ucts. Inc., helped develop and will 
build the low tcnipcnitiite argon circu- 
lation and purification system. 

Univcrsal-Cyclops expects the pilot 
plant to he in operation svitliin a scar. 
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Energy conversion is our business 


J Motors. 




How NRC 

High Vacuum Technology 
Can Help You 
Conquer Extreme Altitudes 


Under the high vacuum conditions encountered in outer 
Sfiace. familiar ]>raducts and processes which work at sea 
level may develop strange and unfamiliar cbaracteriatics. 

For example, at extreme altitudes metal-to-meta] contact 
may cause parts to gall or stick, Graphite lubricants lose 
their effectiveness. Grease vai>orizes raj)idly. Plastics change 
their projicrlies. Some metals such as zinc evajjorate 
directly. Rocket flame patterns change and fuels behave 
dilierently. 

COSTLY FAILURES AVOIDED — A su|«rior method 
of making sure your |>roduct or comi>oncnt will work in 
outer space is to test it in simulated high vacuum conditions 
encountered at altitudes from 200 to 600 miles. A missile 
failure can cost over $2,000,000 and aQ traces of the cause 
can be lost with it. National Research Cor|>oration can help 
you predict your jiroduct iwrformance in several ways. 

Data relating to your product or materials may already 
be on hand. Much information has been generated in con- 
nection with tlie development of high vacuum processes and 
equipment over the past 20 years- 

Existing facilities are available in our laboratories for 
doing basic materials research for outer si»ce and missile 
apfflications on a contract basis. 

Together with our subsidiary. NRC Equipment Cor|iora- 
tion, we can deliver a turn key installation which will 
simulate high vacuum conditions above 100 miles. If you 
wish to assemble your own high vacuum facilities, standard 
gauges, valves, pumjis and accessories are in stock for im- 
mediate shipment. The services of our field engineers will 
help you save time, money and trouble. 

Call or Write in today for preliminary exploration of how 
we can helj) you build products or select materials for outer 
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lb a man floating weightless around Space Station 
C, these are perhaps meaningless words — but solid 
fooling is highly important to most of us who live 
and work on the surface of the earth. 

Autonetics has established a solid footing in iner- 
tial guidance through 12 years of successful develop- 
ment and production of airborne and ocean-going 
systems, as well as sy.stems for space applications. 

The healthy growth of the Autonetics Guidance 
Engineering department— based on a number of 
highly diversified contracts— has created new senior- 


level positions in the fields of electro-mechanical com- 
ponent development and system analysis. 

Well qualified, experienced men will find solid foot- 
ing in this peimanent, progressive, and successful 
organization — plus the chance to create and to grow 
in one of today's most challenging fields. 

But time’s a-wasting. Now is the time to find out 
what the future holds for yon at Autonetics. 

Please send your resume to Mr. B.M. Benning, 
Manager, Employment Services. 9150 E. Imperial 
Highway, Downey, California, 


NERVE CENTEft OF THE NEW INDUSTRIAL ERA Autonetics 

A DIVISION Of NOKTH AMERICAN AVIATION, INC. \f/y 
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Optical Guidance Designed for Missiles 


By Philip I. Klass 

Washington— missile guid.incc sys- 
tem wliicli cun optically luck onto 
iround- or water-basal targets whcthci 
or not they stand nut visibly from the 
hiickgrouiid. and which a|)|)cars to Ise 
V irtnallv iinjanimablc. was disclosed licrc 
In Defense nepartment .scientists. 

Tlie novel guidance system need only 
be aimed at any specific target or target 
area which has sufficient contrast to lie 
discernible to the human eye and it will 
lock emto the target like a bird-dog. 
.ueorcling to Chicago .Serial Industries 
v.liicli ek-\c]oped tiic ssstem with its 

Infrared Potentiality 

The system is called Selective Optical 
l.ock-On, or Solo for short. It ajjpears 
to he usable with infrared radiation as 
well as with visible light. 

Tlic companv cxi>ects to test an in- 
frared version soon. 

Complete missile guidance package, 
including optics, gyro stabilkation and 


Iransisforized circiiitry. is expected to 
weigh les.s than 10 IH., making it suit- 
able for small tactical air-to-surfacc mis- 
siles, such as Navv's Bnllpiip and 
US.\l'"s new Wliifc famee. Tecnniqiie 
also appears suitable for sborl-range sur- 
face-to-surface missiles- 

I.aboratory and flight tests indicate 
that Solo should have guidance error of 
no more than 2i to s angular mils, 'i'liis 
means that a Solo-guided missile that 
is laundicd two miles from target 
should have a guidance error of no more 
tliati 26 to 52 ft. Error increases, or 
decreases, linearly w itli rdease-poinf dis- 
tance from target. 

I’roin an operatioiuil viewpoint. Solo 
Is e-xtrcmclv simple to u.sc and does not 
require that kmufliing airplane be 
ajuipped vvitli tadar. Tlie aircraft is 
aiiiiM at the target so tliat Solo's 
optical field of view (about 0.6 deg.) is 
centered on target, tlieii the lock-on 
signal is sent to Solo, after which it 
maintains tlie target centered in its 
field of view. Optics arc gvro-.stahilizcd 
about all three axes, using cither air- 


driven or electric-powered gyro vvlieeb 
v hieh ate lirouglit up to speed prior to 
laundi and then ccxist without power 
during Bight. 

Aiming Method 

Solo could be aimed at ibe target 
by means of the airplaiic’.s guiisight, ex- 
cept that deflections of airplane wings 
may introiiuce errors in Solo's aiming 
point. Chicago -Serial Industries there- 
fore has designed Solo to accommodate 
a built-in vidccun (tdevision eanieni) 
tube, if desired, wbieb will transmit to 
the pilot and displav on a cockpit 
eatbode ray tube the o-ict field of view 
of the missile's CTiidanee system. With 
this provision, me pilot need only ma- 
neuver the airplane until the cockpit 
displav shows the missile is looking at 
tlie desired target, then initiate lock-on 
and laimcli. 

New guidiince system is outgrovvtli 
of Chicago Aerial Industries' work in 
developing an optical means for com- 
pensiitiiig for airplane ground-speed and 
altitude in the aerial reconnaissanee 
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why SUNDSTRAND TURBO is syuonymous 
with SECONDARY POWER... 


5 NOTABLE 
CONTRI BUTIONS 



to missile flight... 


. . . are a result of Sundstrand Turbo’s 
foresight and ability to put to work its 
research in Secondary Power to 
practical applications. 

From this sound experience base, today’s 
applied research emphasis is on high 
performance turbo machinery leading to 
higher specific power and lower specific 
fuel consumption. 

Paralleling this effort are advanced 
research projects in fuel and combustion 
technology, regenerative fuel cells, 
cryogenics, electromechanics and the 
utilization of solar and nuclear energy 
for non-pa’opulsive power for space flight. 




SUNDSTRAND TURBO 



c-.iiiictj Hiilt it Iniildf.. These anietii'i 
liiue m3 shutter, mnsing the .striji of 
film i3t the siimc speed 3is the groimd 
:ippe:irs to more I3iider the airpijnc in 
(3rdct to eliminate ground motion. I'ilni 
striir nic;\cs ;it u nitc which i.s prupisr- 
tioiiiil to airpliinc gmund speed and iii- 
\crsely propnrfiniial to its altitude. 

Film Speed Control 

By nptiralh' sensing the rate at which 
light and dark ]>atclics of ground move 
]».st a photoelectric cell, it is possible to 
obtain a signal proportional to desitcel 
ratio of ground speed to nititude. which 
is used to control film .strip speed. 

Vt'hen the system is aimed at any 
target area, it "sees" a random col- 
lection of dark and light arc-as of ran- 
dona shapes and sizes. Solo generates 
coiatrnl signals for the missile’s antniailot 
so as to niaintiiin this collection of dark 
and light areas in the same precise posi- 
tion relative f<a center of field of slew 
as at instant of lock-on. 

the missile neats the target, the 
characteristic pattern of dark and lieht 
areas th.anges slightly because a sinaUer 
target are-a now fills Solir's field of siew. 
I his may cause the ss'steiti aiming point 
to slsift .slightly to a ness- lock-oii point, 
hut this will always remain inside the 
area coseted bv the field of vicss' at time 
tlie missile was lannclicd, according to 
Samuel Bousky. cliief scientist of Chi- 
cago Aerial Industries. 

Tracking Capability 

System demonstrated its ability to 
lock onto and tr.ick a varicts' of non- 
descript targets in movies of prototsjje 
svstcni wliich wac shown to Avi.mon 
\V\:kk. 

^V■ith the ssstem mounted in a sta- 
tion wagon, it locked onto and tracked 
one briA among inany in a brick wall, 
one tree among many, a pile of snow 


and .similarK tracked a pile of dirt 

With the protuhpe flying in a light- 
plane. tlie inosies dcmimstr.itcd Solo's 
ilhilitv to lock onto chimp of trees, an 
aiqiurt ruiitt'.iy scscral miles ass-ay. and 
nen to one di>iid among many Bemsky 
sa\s Solo can lock onto and track water 
surface because of different contrast 
proiided by ripples. 

Solo e.in lock onto a mnsing target, 
providing it dnniinates the field of siew 
and prmidcs snfficient contr.ist with 
respect to background. Bousky sass. 
Mos'ies showed tlie ssstem tracking the 
left ssheci of a musing truck as it 
traveled sescral liundrcd s-jrds aliead 
of a st.ition ssagnn cirrsing guidance 

.Ans- natural or man-made terrain 
sshich is suflicientlv illmninated to pro- 
duce a television image can sield suffi- 
cient contrast foraccunite Solo guidance. 
Bousky says. If the technique also pros es 
suitalile wifli infrared. Solo should be 
able to operate slas or night. 

Hord to Jam 

,\n important additional adsantage of 
Solo is its comparatisc iimilncrability 
to cnemv countermeasures, according to 
Rotiskv. To fool Solo and hire it away 
from target art-.i, the cneinv ss nuld base 
to |)lacc a number of suitable lights on 
tlie grmmd. Ik sure they ssere ssithin 
missile's field of viesv, flicii slossls' shift 
them assas from the target to get the 
missile to folloss. according to Bousky. 

Nesv guidance system c-an uperate at 
altitudes up to -tO.OOO ft., and at ranges 
lip to 10 mi. from target, company offi- 
cials S.1V. 

Solo’s avionic circiiitrs' is compictciv 
Iran.sistorized. requires less than 20 
watts of electric power from missile 
during fliglit. 

Chicago Aerial Industries. IQSO Haw- 
thorne Avc., Nfelrose I’.irk. 111. 


Expansions, Changes 
In Ay ionics Industry 

Svhania KIcctric and Gcucnil Tele- 
pliune Corp. "ill merge to Ijccoinc 
General Telephone Klectronics 
Coq)., if slocliholders approve, witli 
combined assets of approximately SI. -I 
billion. General Tele|ihoiie i.s nation’s 
second largest teleplione holding eom- 
pam'. while Svhania is a major supplier 
of defense electronics as well as con- 
sumer products. 

Other recentlv announced changes, 
expansions in the avionics field include: 

• Materials for FIcctronics. Inc. is name 
of new company set np to supply special 
purpose cliemie.ils. metals, ceramics, 
ininenils and components from Bel- 
gium, Brazil. Trance. Germany, Great 
Britain anti Italy to electronic nianu- 
fnctnrcr.s. Ileatlqnartcrs is at Coiiti- 
iientiil Hotel, Jamaica 2-t. N. Y„ ad- 
jacent to N. V. International .-Viqjort. 

• IJouglas Microwave Co- Inc., Mt. 
Vernon, N. Y.. lias formed new division 
e.illed Spectra FIcctronics Corp., witli 
nfliccs at ;?0 Mast 'I’hird St., Mt. Ver- 
non, to dciclop imd iniuiufacturc in 
field of s|)acc electronics, guidance, 
data proeexsing and act|ui.sition systems, 
including infrared, r.idar and telemetry. 
Descriptise brochure i.s available by 
writing compans'. attention Dept. P-1. 

• Bradley Sciiiicoiiductor Coqj. is new 
name of Bradlcv I.abor.itnrics, New Ha- 
ven. Conn., to better reflect compunv’s 
activities. 

• Telccoiii])uting Corp., Los .Angeles, 
has acr|iiirod controlling interest in 
h'tank R, Cook Co.. Denver, tlirongli 
interchange of stock. New -dcqnisifion. 
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LIGHTWEIGHT RELIABLE MISSILE CONTROL WITH THE NEW 
ELECTRO MECHANICAL SERVO ACTUATOR 


wliicli «-iil he uperated ss i tiviiiiim. 
manufjclurcs Ixittcnes. 

• National Cash Rcgislei Co. is eiiter- 
iiig field of niilitan- conipiitcr systoiis 
>>iHi se.ctal ina|Or cescarcli project' 
Hilda 'vay at its Los Angdes and Dai- 
toii facilities. 

• .\niphcnol tlcctronics Corp.. Chi- 
cago. will merge with the Gcoigc 
Borg Coqi., nelaian. Wise., with .\iii- 
phcnol President Arthur I. Sclnnitt he- 
cnining chief executive officer of new 
company. Mr. Borg is chainiiini of 

•\m|)licnol-Borg Klcctronics Corp. 

• W'aldale Research Co., liic., P.iei- 
deiia. Calif., has Ixten acquired hv Con- 
solidated Metal Products Corp., .\l- 
hanv. \. h'. New .icqiiisitum jiruduces 
strain gages and transducers. 

• Raytheon Maiiufactnriiig Co, has 
.started construction of new 122,(HJ0 sq. 
ft. missile sssteins dcselopnient labora- 
tory in Bedford, Mass. Oceuixnics is 
scheduled for March. 

• Electronic .Associates, Inc., has 
o|Xiied ness 61.000 sq. ft. imim.factur- 
uig facility at West Lung Branch. \. ). 

• BJ Electronics liisisioii of Borg-W.ir- 
ncr Corp.. Sant.i -Ana. Calif., has ac- 
quired Northain Electronics. Inc.. 
-Altadena, Calif., subsidiary of Norris 
Thermadur Coqi.. which spcciali/.es 
ill 5|)ccial sic-ather and nieteoroliigical 
instninienfation. Nen acqnisiticm will 
he conihiiied ssith BJ Islcctronies opera- 
tions at Santa .Ana, Eugene Bnllu. 
foniier president of Xorth.im. hccoines 
new director of research, metcorologs 
mstrumentation. 

• Mecli-I'ronics Coqj.. Melrose Park, 
ill., lias jHircliased 5s acres in Deer 
A'alley, north of Plioenix, Ariz., and 
plans to build 50.000 .sq. ft. plant 
uhich will caiiplos- 100, to supplement 
present Melrose Park facilits. 


These new Bendix-Paclflc Actuators are ideally suited for low inertia, low load 
control devices, where high response from a low current power source is essen- 
tial. The Bendix-Pacrfic Series 168 Electro-Mechanical Servo Actuators may 
represent lower over-all weight, greater reliability, or lower cost than your 
present or proposed system. 


Discuss this new development with your local Bendix-Pacific Sales engineer 
or call the Electro-Mechanical section of Bendix-Pacific, North Hollywood, 
California— STanlev 7-2881. 



^ FILTER CENTER 4^ 

► Miiscr-izcd Intercept Radar-Nun’ 
Bureau of .Acroii.iiitics will soon award 
.1 cxintract for airborne interceptor radar 
cnipkning new Maser or parametric 
aniplificr.s, expected to extend r.mgc 
by a f.ictor of at least six n\cr airrent 
radars. Iiitcrcc|)t radar being developed 
III lliiglic' .Aircraft for US.Al’/N'ottli 
■American f’-lOS supersonic interceptor 
also will ii'C Miiscr nr isaramctric ampU- 
fia (,AW Nov. 10. p. 25). 

►Molecular Circuitry Predictions— Size 
reductions hr- a factor of 100 to 500 
111 aiionic com|)()nciits ap|K-ar feasible 
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'.sithiii 10 years, according to Dr. II. \A'. 
Welch, director of research and dcvcl- 
npniait for Motorola's Military Elec- 
tronics Division. New appnxiches to 
solid-state circiiitn’ will tc(|uire ex- 
tremely precise control of material com- 
))osition, of thin films and inanipula- 
fioii of micToscopic parts in asscmtily. 
according to Wclcli. lie reported tliat 
this will lie a fundamental obicctiie 
of Motorola's ncvrli-fomied Solid 
State Electronics Dc])t. 

► Predicted Transistor Sales- Tr.msistor 
sales, expected to rcacli 4-1 million 
units this year, should increase 50% 
in 1959 to 66 million units, according 
to James II. Sweenev, marketing man- 
ager for Gaiend l^ectric's Semicon- 
ductor Products Dqit. Swecnes’ said 
Unit annual dollar sales of new cimtrol- 
lul rectifiers, whose function is similar 
III thymtron tubes, could match present 
tr.msistor .sales within five years. 

►Travcling-AA'ase Tube Forecast-Sales 
of trai’eling-\va\c tubes, lerxatile. low- 
noise amplifias that arc finding increas- 
ing apjjlicntions in radar and electronic 
coiintcrmcxisiires equipment, arc ex- 
pected to reacli S7 miliion in 1959. ac- 
cording to Mans Jamy. niaiia|cr of 
mierow-avc cnginceriii| for Radio Corpo- 
ration of .America’s Electron 'I'nlic Di- 
lisioii- Jenny says that traicliiig-wave 
lubes haic liccome reliable dciiccs, 
considerably smaller, lighter and more 
rugged tlniii early models. 

► New Infrared Detectors— nitcc new 
tipes of infrared detectors witli short 
time constants and sensitivities out to 
modcratelv long wavelengths have licen 
disclosed liy Pliilco Corp, T'wo of tlic 
cli'tectors arc N' and P tape gold-doped 
germanium photoconductors, with cut- 
off wavelengths of six and nine mianns, 
respectivclv, and time constants of 50 
and 0,1 microseconds respectively- De- 
tectors have impedance of apjiroxi- 
iiiatelv one mcgoliin. lliitd detector, 
made of indium antimonidc. has low 
impedance, aitoff of approximately six 
microns and time consfanl of less than 
two miaoscconds, Philco says. I'Dctcc- 
tor performance is liascd on operation 
at liquid nitrogen tcm|)craturcs. Com- 
pany reports it lias developed miniahire 
ervostats for detector cooling- 

► Tiibcs vs, Ttansisfots— Sales of vac- 
uum tubc.s will rise from 420 million 
per vear to 450 million during next 
several years, then level off at that fig- 
ure, according to a prediction bv Don- 
ald G. Mitchell, board chairman and 
president of Sylvunia Electric. Total 
receiving tube sales in September were 
40,1 mniion, down approximately 10% 
from same month last year, while tr.m- 
sistor sales were 5-1 million units for 
same month, a 64% increase over same 



Cost reduction, achieved through the use of Edge- 
water steel rings, is due to savings in machining 
time and reduced scrap loss. Edgewater rolled rings 
are formed to tolerances so close that a minimum 
of machining is required. Weldless rings are rolled 
from solid steel blocks by a process which produces 
a wide variety of cross-section shapes. Diameters 
are from 5 to 145 inches. 



WRITE for bulletin 
describing 
Edgewater Rings. 


Edgewater Steel Company 

P.O. Bex 478 • Pittsburgh 30, Penna. 
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CENTURY ELECTRONICS 
& INSTRUMENTS, INC. 

1337 N. UTICA • TULSA, OKLAHOMA 


LET US TELL 
YOU THE 
DRAMATIC 

409 STORY 


Century can tell you of dramatic incidents 
where little has remained of either the ve- 

. accurate — permanent — reproducible test 

records have been salvaged from even totally 
mutilated 409 Century Oscillographsl 

409 Series of Century Oscillographs Hove Features 
Usually Only Found In Lorge Laboratory Units. 


I 13 - lbs, weight — Size 12" 
X 6- 15/16" X 5" 


• 12 Recording Channels 

• Easy Trace Identification 


I Permanent - Reproducible 
High Contrast Record 
I Up to 40 hours continuous 
recording 

I Provision for remote 
operation 
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month last year, according to figures 
released bv Klectronic Industries Assn. 
Total transistors sold this tear in first 
nine months, 50.4 million, exceeded 
the 28.7 million sold in all of last years, 
KIA figures indicate. 

►Signed on Dotted Line- Major con- 
tract awards recently announced by 
ationics manufacturcr.s include: 

• Bendix Computer Division, Los An- 
geles, has sold flight system simnbitors 
for ground testing of missiles to .\tniy 
Ordnance Missile Command. Hunts- 
ville. .Ma., and Convair Division of 
General Dvnamics Corp. .it I't. Worth. 
Equipment includes flight simulation 
tabic witli three degrees of freedom 
and an associated analog computer. 

• Motorola Militan’ Electronics Divi- 
sion. S71 5.000 contract from Boeing 
Airplane Co. for Bomarc guidance bca- 

• Biirrouglis Corp., $22.8 million .^ir 
h'orcc contract for 32 additional .W'/ 
h'ST-2 data processing systems for use 
in SAGE air defense program, bringing 
(he total of such systems ordered to 
date to 98. 

• Svlvania Electric, Waltham, Mass., 
reports contract from Rome .Air Devel- 
opment Center for dcsclopmcnt of 
magnetic wideband rccordcr-rcproducet 
using novel techniques, including a re- 
circulating storage loop, 

• Telecomputing Corp., Los Angeles, 
a SI 1 5,000 award from Boeing Airplane 
Co. for floHted rate gyros to be used 
in Boinatc missile. 

• Allen B. DuMont Laboratories, Clif- 
ton, N. |., reports S450.000 contract 
from Clirysiet Corp. for 31 missile test 
sets for Jiipiter hallistie missile. 

• United £lectioDynamics, Pasadena, 
Calif., SI million contract from US.AF's 
Ballistic Missile Center for transistor- 
ized telcmetrr svstems to be used in 
ballistic missiles. 

• Tarnat Electronics, ItIc., Los .Angeles, 

5160.000 contract from Boeing .Air- 
plane Co.'s Wichita Dnision for an- 
tenna systems for B-52G. 

• Minnesota Mining & Alaiiufactoriirg 
Co., Mineom Division. Los .Angeles, 
two contracts totaling over S400.000 
from Rome Air Development Center 
and Sandia Corp. for video-Ixind instru- 
mentation hipc recording systems. 

• ,ACF Industries Nuclear Products- 
Erco Division, two contracts from 
Nav-al Training Device Center for air- 
craft simulators to be used hv Jajjimesc 
Air Self Defense Eorcc. One contract 
covets Lockliced P2V-7 simulator, the 
otliet three instrument trainers, 

• Consolidated Electrodynamics Coip-, 
DataTape Division. Pasadena, Calif., 

8217.000 contract from .Air Research 
&• Development Command for mag- 
netic tape rccordcr/rcproducer equip- 
ment for US.AK Missile Test Center. 




Metals ! 


Rene' 

Waspaloy 
Inconnel 700 
Timken 16-25-6 


ROTORS- NOULES-iaOUCERS-EXOUCCRS-PRESSURE VESSEIS-IMPEUERS • SPECIAL WEIOMENTS 


HOUSTON i 
FEARLESS J 


Autonetics’ NADAR 
tells you exactly what 
happened up there 

Was the pilot too quick on the trigger? Too slow? NADAR 
brings back the facts— a magnetic recording of everything 
the armament control system puts on the radar scope. The 
tape is ready for immediate playback— an invaluable tool for 
both flight training and flight testing. Remember. , .military 

^UtOnetiCS 


Specialists 


n Machining 


Houston Fearless has developed new techniques for pre- 
cision machining of these and other extremely hard, tough, 
high-temperature materials. Phone or write today for help 
on your problem. 


11819 West Olympic Blvd. 
Los Angeles, Calif. OR 2-4331 


DIscaloy 
Hastaloy 
Udimet 500 
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WESTINGHOUSE INGENUITY Opens the Way to More Powerful Jet Engines 



Improved Performance 
Through New High 
Temperature Alloys 


Fabricated molybdenum and Nicrotung, two of the 
latest Westinghouse metal miracle developments, 
are outstanding examples of metallurgical progress 
toward higher operatmg temperatures and more effi- 
cient airborne propulsion systems. 

■ Inconel-clad molybdenum can be used in air- 
breathing engines without deterioration from high- 
temperature oxidation. “Clad-moly’’ parts have 
proved successful in extensive engine testing at 
temperatures above 2000°F. 

Nicrotung is a new turbine blade alloy invented 
by Westinghouse through the use of “predesign” 


techniques. A nickel-chromium-tungsten alloy, 
Nicrotung has the best high-temperature strength 
of known super-alloys and may be cast readOy into 
intricate shapes. 

These are two examples of Westinghouse leader- 
ship in metallurgy for improved airborne propulsion 
system performance. 

Take advantage of this ability to design, test and 
produce outstanding products for all phases of jet 
propulsion. Contact your Westinghouse sales engi- 
neer or write the Westinghouse Aviation GasTurbine 
Division, P. O. Box 288, Kansas City, Missouri. 


you CAN BE SU^... IF it's 

TVestin^house 



Aviation W'eek Pilot Report t 


Minimum Effort Required to Pilot Bell’s 

By Robert I. Stanfield 


Fort Worth, Tex.— Designed from 
scratcli as a turbine-powered utilitr 
helicopter for the U.S. Army, with 
components capable of iniiiiinum 1,000 
hr. of operation between overhauls. 
Bell Helicopter’s all-new HU-1 Iroquois 
is a highly stable rotorcraft that re- 
quites a miniinuin of pilot effort- 
i’light eharacteristics come close to 
those of fixed-wing aircraft. 

Single-rotor HU-l-the service test 


and commercial versions of which are 
designated the YH-tO and Model 20-1. 
respectirely— is pon'cred by a lightweight 
gas turbine engine, the 480-lb. L\com- 
ing T53-L-1. Fuel grade specified is 
IP-4. 

l-’ree turbine powerplant consists of 
an axial-centrifugal compressor (five 
axial stages and one centrifugal stage), 
an external annular vaporizing com- 
bustor, a gas producer turbine and a 
free power turbine which eliminates the 
need for a clutch (AW Sept. 30, 1957. 


p. 61). -•U sea lc\cl, the engine, which 
also was initially designed for helicopter 
use. is military-rated at 860 shp. 

Design criteria of the HU-1 dictated 
that the helicopter ssould hover at 
6,000 ft. out of ground effect when 
temperature is 95F, Derating at sea 
level, on the basis of torque, was man- 
datory for this power. Powerplant is 
derated to a maxinunn output torque 
equivalent to 700 hp. at 5,800 rpm. 
(770 hp. at 6,400 rpm.) for maximum 
continuous power at sea level. 

Empty Weight 

The light, 3,834 lb. (empty weight) 
HU-1 also exceeds in all respects initial 
Army requirements calling for a heli- 
copter that would cruise at 100 kt., 
climb at 1,500 fpm. and deliver an 
800-lb. payload over a 100-nautical- 
inilc radius. 

Helicopter fiown by Aviation Week 
for this evuhiation w-.is Army No. 
53-4460, the second of Bell’s three pro- 
totype XH-40s. Prototypes, with Y’T'53 
engines, arc military rated at 825 shp. 
at .sea level. They arc one foot shorter 
than production models, which were 
lengthened for extra litter and |jassengcr 

Key performance features evidenced 
during flight evaluation included; 

• Fast start. No warm-up is required of 
the turbine engine. Helicopter was air- 
Isorne iinmediatelv following engine 
start- In tests. the'lIU-1 was in the air 
in less than half a muiutc after the pilot 
entered the cockpit; in about one min- 
ute the pilot was a mile awav. 

• Noise level. Minimum of noise .ind 
vibration was felt during all phases of 
flight. This can be attributed to the top- 
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HU-1 drive system components arc located exterior of fuselage structure. Tail boom may be lowered b; one man for rotor work. 


HU-1 Iroquois 

of-fuselagc, aft-of-cabin engine mount- 
ing; a throe-point rigid mounting sys- 
tem with a barrel spline connection be- 
tween the output and transmission. 

• Acceleration rate. I'loiii luiver-about 
5 ft. above the ground-the XIl-40 
was accelerated to 100 kt. in 12 sec., 
pointing up its capabilities for ciash- 
rtscue worlc- 

• Rate of climb, l•'rom 100 ft. altitude, 
airspeed indiciting 60 kt., the collective 
was pulled up and helicopter climbed 
out at rate of 2.000 f|)ui. Vertical climb, 
from hover, was made at 1,800 f|nu. 

• Directional control. Pulling 6,400 
rpm. and with torque pressure indicat- 
ing 18 psi., XIl-40 was flown rearward 
at better than 50 kt.. sideward at 40 kt. 
There would be no lack of control when 
operating ctosswind. Yaw instability is 
offset by tail boom extension acting as 
a vertical stabilizer- Controllable ele- 
vator is mounted on tail boom. 

• Hands-off fliglit. During flight cyclic 
stick was held between knees, empha- 
sizing helicopter's fixcd-stick stability, 
a definite advantage for instriiment 
flight rule flying. Helicopter is easily 
controlled. Response to control pres- 
sures is smooth but not overly sensitive. 
Indexing of rotor system relative to con- 
trol system aids lateral control. 

Gross Weight 

With four of us aboard during evalu- 
ation, XH-40 grossed 5,200 lb. Maxi- 
mum allowable gro.ss weight of this 
model for flight testing only is 5.725 
lb. Along with Aviation \Veek pilot 
at the controls was Bill Quinlan, Bell 
engineering test pilot. 

Helicopter on its skids sits close to 
the ground, making for easy access to 





Something to see... 
for the pilot who’s flying blind 


Autonetics' new Pilot Display Projector is another milestone in the elimination of blind-flying 
problems. It projects onto a special transparent screen, in the pilot’s normal forward view, a 
bright replica of any instrument display, or combination of displays, that can be put on a 
cathode ray tube. The pilot is not distracted, as with other systems, by having to look down 
repeatedly at an indicator. And— since the display is transparent— his normal view through 
the windshield is unobstructed. Autonetics' Pilot Display Projector was originally developed 
for theArmy-Navy Helicopter Instrumentation Program, but is adaptableto fixed-wing aircraft. 
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the cabin. Skid gear consists of two lat- 
eral mounted arched ctoss tubes at- 
tached to two formed longitudinal skid 
tubes. Structural members are made 
from formed alumiinmi allov tubing. 
.\sscmbly is clamp-attached to fuselage 
at four points. Ground handling whc&s 
are provided in loose ct|uipment. They 
can be installed for ground niorcincnt. 
Skid is attached to tail boom, 

PoAvard section construction con- 
sists primarily of two longitudinal beams 
with transrersc buikircads and metal 
corering. Beams ptoride support for 
cabin sections, landing gear, fuel tanks, 
transmission, engine, tail boom and ate 
the attaching points for the 3.000-lb, 
capacity external cargo sling which is 
controlled by the pilot. 

Tail boom is a scmi-monocoque struc- 
ture svith metal corering and is bolt- 
altached to theforo-ard section to allow 
easy removal or replacement. Rear of 
the tail boom supports the tail rotor, 
rertical fin and svnclironizcd elerator. 

Adjacent to each pilot’s seat is a 
hinged door. Directly behind, on eacli 
side of the H2-cu, ft. cargo compart- 
ment, is a sliding door. Passenger-cargo 
cabin area contains a passenger scat, mr 
four people, that can be folded and 
slowed against cabin aft bulkhead. 

,A litter rack and medical attendant 


HU-1 Component 
Replaceineul Time 

No. Men: Time; 


lamding gear, 
skid type 



Battcrv 

Generator, main 
Main rotor and hub 


30 mil 


30 min. 
33 min. 
30 min. 

10 min. 
20 mill. 


Tail rotor gear box, 
cacli I 20 min. 



A Complete I 
For The Aircraft Industry 

the Cherry ”600” Rivet — in A-286 Stainless Steel 
the Cherry ”700” Rivet — in Aluminum 
the Cherry ”800" Rivet — in Monel 


Industry-proven Cherry High Clinch Rivets offer advantages 
superior to any other blind rivets: (1) Superior Clamp-up, 
f2) Complete Hole Fill, f3) Positive Inspection, (4) Uniform 
High Pin Retention, (5) Wide Grip Range. 

Cherry High Clinch Rivets — in A-286 Stainless Steel, Alu- 
minum or Monel — are designed and produced for the air- 
craft industry. 

For information on Cherry High Clinch Rivets and installa- 
tion tools, write Townsend Company, Cherry Rivet Division, 
P.O, Box 2167-N, Santa Ana, California. 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 


ESTA8L1SHED 1816 • NEW BRIGHTON. PA. 
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Astrodyne was founded early this year to bring to- 
gether in one productive group all the skills, experi- 
ence, and facilitiesit takes to design and manufacture 
America’s major solid propellant missile systems. 

From Phillips Petroleum Company came men 
with impressive backgrounds in research, design, 
and manufacture of superior solid propellants. From 
North American Aviation came men who know mis- 
sile systems management, and who have designed 


and built the largest rocket engines in use today. 

Today Astrodyne has the experience to design, 
develop, and manufacture complete propulsion sys- 
tems, extruded and cast propellants, solid propellant 
rocket motors, and boosters, and gas generator 
charges for auxiliary power units. 

Inquiries are welcomed on any phase of the solid 
propellant field— from preliminary design to quan- 
tity production. 

IE, INC. 

TEXAS 


scut can be quickly iiistullcd and two 
litter patients will be c.irtied within the 
cabin of the military IIU-1. Bell plans 
to cliangc the center of grar ity of the 
liclicoptit allowing mote load in tlic 
cabin. Commercial version, the Model 
204. will scat eight forward-fueing pas- 
sengers in two rows of five and three 
side-l)v-side scats. 

Seating in the Xfl-40 flown was com- 
fortable. Seats arc adjustable, fore, aft 
and rerticallv. Visibilitv is good, with 
transparent plastic panels betted at top. 
front, bottom and sides of cabin. Instru- 
mentation and switches are positioned 
to the consenience of both pilot and 
copilot. 

Overhead console mounts d.c. circuit 
breaker panels, plus switches for dome, 
nav igation and instrument lights, cargo 
release, cabin licater. a.c, and d.c. power 
controls. 

Center pedestal 'seats master control 
panel and panels for heater air control, 
engine control, hsdraulic control, 
marker bracon, .ind VHF navigation, 
UHl'’ tianscciser, ADF receiver. em«- 
gcncy interconiinunication. 

Pilots' fiiglit instruments arc located 
on both left and right sides of main in- 
.vtruinent panel. Current HU-IA model 
lias only a single set of instruments. En- 
gine instruments arc centered. 

Dual controls, which are quickly re- 
movable, are provided with all models. 
Control system is a positive mechanical 
ivpc including cvclic control stick, col- 
lective pitch, adjustable tail rotor pedals, 
and the synchronized elevator which 
will be going to push-pull control. 

The pilot's cyclic stick grip contains 
tlic cargo release switch, trigger-type 
three-position radio transmission switch 
and the force trim release switch. Co- 
]hlot's stick grip docs not contain the 
cargo release switch. 

Collective pitcli control lever on the 
|)ilot’s side contains friction adjuster, 
a rotating grip-type throttle and switch 
box assemblv containing starter, gov- 
ernor. landing light and searchlight 
switches. Copilot’s collective pitch 
lever, when installed, contains only ro- 
tuting-tvpc throttle, governor switch. 

Starting procedures for the turbine 
engine arc simple and quick: no 
warm-up period is necessary. \Vitli boost 
|)uinp on and throttle cracked, starter- 
ignition switch is pulled and held. 
Starter energizing time is limited to 40 
see. Switch IS released at rpin. 

gas producer S|)ccd and throttle ad- 
vanced to ground idle speed of 44% 

Ground run and checks were made at 
(light idle (58 to 62% gas producer 
rpin.) and XIl-40 was readv for take- 
off. Outside air temperature w'.is 29C. 
Sea level pressure was 29.92 in. Wind 
was from the cast at 3 kt. 

Helicopter smoothly flew up vertically 



LENGTH of the IIU-1 u 53 ft. Height is 14.6 It. VMdtIi is R.4 It. Skid gear coiisishs of 
two lateral-mounted arched cross tiib« attached to formed longitudinal skid tubes. 
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Now on duty 
to save money 
for the 
Air Force 


Inquire today about the 
82 


The Cessna L-27A is now on operational duty with the U. S. 
Air Force, Its speed— the highest speed of any U. S. A. F. 
light twin transport— and its range and versatility are prov- 
ing highly valuable in raising administrative mobility. 


Cessna designed and built the L-27A for hard work. Power 
loading, acceleration, and climb characteristics are excellent. 
Single engine performance is particularly outstanding— for 
this modern Cessna twin packs more power per pound than 
any other light twin transport. Operating and maintenance 
costs are low. Result; the Cessna L-27A makes 
substantial savings for the U. S. Air Force. 

Cessna Aircraft Co., Wichita, Kansas. 


rdintj future you 


Air Force o//crs yi 


Boll HU-1 Iroquois Spccificalions 


llmpty neighl 

Gross weiglit (varying per mi' 
Useful load (versing per mis; 

Over-jll length 

Osvt.all ssidtii (landing gi-dt s 
Ovcr.sll height (ground ettiti 

Stabili/cr bar diuinetcr 

.\tuiii rotor: 

No. blades 

Rotor diamctei 

Rotor disk area 

Rotor disk loading at 5.400 


44 ft. 

1,520 stj. ft. 

....3.55lb./sq./ft 
It 15 in.; tip 15 in. 


Blade arm, each 27.5 sq. 

Rotor rpm.; 

at 5,800 engine ipm 284.5 rpi 

at 6,400 engine rpm 314.0 rpi 

Rotor tip speed: 

at 5,800 engine rpm 655.4 ft./s> 

at 6,400 engine rpni 723.3 ft./si 

Tail rotor: 

No. blades 


!.98 sq. f 

.1,453.5 run 


. .115 mph. 
. .11,500 It. 
4.000-plus ft. 
1,400 fpiu. 

. . 2,000 fpiii 

. . . .125 gal, 
. 210 st. mi. 
•ds ,\it Force 


6,790 

6.610 

6,320 


at 1,200 fpni. to an altitude of -tOO ft., 
tlieii forward at 70 kt. indicated. Witli 
rpm. at 6,100 and gits producer rpm, of 
86%, airspeed moved up to 103 kt. in- 
dicated. Exhaust temperature was 
520C; torque was 22 psi.-about 500 lip. 

First indications of blade stall were 
esidenced at 120 kt. IAS (indicated 
air speed), when amplitude of vibration 
increased abo'c tlircshold of comfort. 

1 Ills was compcnsiited by a reduction in 
colicctise pitcli, thus a reduction in 
Idade angle. 

•Airspeed is yellow-liiicd at 70 kt. 
Mininuini of 6,200 rpm. above this 
speed is nocessarv to ward off blade stall. 
Indicator is red-lined at 105 kt. but 
extra engine power available makes it 
too easv to exceed tliis figure. 

Capabilities for upping the top speed 
of production liciicoptcrs were evi- 
denced in a recent US.Al'’ speed tun 
where third bcefed-up protohpe \II-40 
was reported to base flown in excess of 
1 50 kt. I.AS. 

Turbine engine is also marked by 
fiiirlv flat torque cune. Engine power 
is aiailable at low mm. During (lovcr. 
rotor was backed off to 5,800 rpm. for 
added efficiency. Good stability- eliar- 
aetcristics stem from stabilizer bar 
wliicli is mounted above and 90 deg. to 
tlic rotor; is paitialiv restrained in its 
movement bv hydraulic-type dam|)cts. 
Control Forces 

l.iglit control forces are reduced to 
near-zero pounds force, to lessen pilot 
fatigue, by hydraulic boost cylinders 
connected to control system mechani- 
cal linkages and powered by a transmis- 
sion driven pump, 

I'orce trims connected to tlie nclic 
and directional controls arc electricilly 
I perated mechanical units used to in- 
duce artificial control feeling into tlic 
cvclic-directional controls and to pre- 
vent the cyclic stick from moving of its 

Before fiving with boost power off, 

Xll-40 off the ground, no boost control, 
was no problem. It was imcnmfortable. 
However, feed-back forces were only 
apparent when controls were in nvo- 

•Ag.iiii. from hovering position, vertical 
takeoff was made. Holding the XH-40 
in hover, collechve was puUcd full up. 
Helicopter went straight up for 600 ft. 
at 1.800 fpm. Moving foraard in cruise 
condition, airspeed indicated 100 kt, 
I'orque pressure was 21 psi. Gas pro- 
ducer ipm. was 36%. Tail pipe temper- 
ature was S30C. 

Two low-pressure torqueinetcr indi- 
cators are located on the pilot's and 
copilot's sides of instrument panel. They 
me connected to a single transmitter 
which is part of the engine oil system 
and indicate readings of torque im- 
posed upon engine output shaft. 


During varying degrees of turn and 
hank, rpm. held stable. Only the col- 
lective was used for incre-asc of power 
and altitude. Use of rudder takes about 
7-10% of power put into main totot. 

Tail rotor of the HU-1 differs from 
that of other Bell helicopters in that it 
is pusher type rather than tractor type. 
Assembly is a hvo-bladcd (metal), rigid. 


delta-hinged type incorporating ptccon- 
ing and underslinging. 

Each blade is connected to a com- 
mon voke by means of a grip and suit- 
able pitch change bearings. Blade and 
yoke assembly is mount^ on the tail 
rotor shaft by means of a delta-hinge 
trunnion to minimize rotor flapping- 
Povver is from a takeoff on the lower 
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Make sure you get 
all these features... 

Insuring Lasting 
^ SATISFACTION 
^ and SERVICE 

^ specify 





^ RUB8ER TRCAbS ... a wide «h»1e* «f 



0 LUBRICATION . . . «ll tw|y*l gnd wSmI 



end of tlie main rotor transmission. 

Autorotation was made from 1.000 
ft., witli a ? kt- aosswind. Mixture «us 
reduced to idle cutoff. Knginc rpm. «'.is 
1,800. Rotor rpm.— limits arc 285 to 
?14-\ws 3H. Gas producer rpm. was 
60%. 

No excessive manipulation was re- 
quired, Rate of descent «as 1,600 fpm. 
XH--10 ran forward on skids for about 
50 ft. before coming to a halt. 

Helicopter s main rotor assembly is 
a two-bladed, semi-rigid see-saw t\pe 
also emplor’ing preconing and undcr- 
slingiiig. Assembly consists of two all* 
metai bonded blades with corrosion- and 
saiff-rcsistant leading edges, blade grips, 
yoke, mast, stabiliser bar and rotating 
controls. 

Blades arc connected to a common 
yoke hv blade grip and pitch change 
bearings, with tension straps to carry 
centrifugal forces. 

Rotor asscmblv is attached to mast 
ria catdan t\pc universal joint and se- 
cured with a cap fitting which incorpo- 
rates prosisions for attaching a caule 
to hoist the helicopter. 

UTiile the rotor .system incorporates 
cons’entional Bell blades, fcjitheting is 
not similar to that of the 1 1-l 5; rather, 
as would an articulate rotor— blades 
feather around pitch-change bearings. 

Design competition for a utility ncli- 
copter was initiated br' the Army in 
May, 1954, tbrongh the Air Force, 'lire 
Bell configuration won flic competition 
in June, 1955, when the company was 
awarded a design contract. 

Initial flight was made in October, 


1956, Pluse II flight testing was com- 
pleted in June, 1957. and first produc- 
tion model lIU-1 svas ddir ered to the 
Arms- in September of this year. Initial 
scbediiliiig. as based on Phase II testing, 
rvas beaten by about a year. 

Hie Iroquois is capable of operating 
from prepiited or unprep<ircd talteoff or 
landing areas under instrument condi- 
tions including light icing, day or night 
fir ing, and of navigating by dead reckon- 
ing or by use of radio aids to nar igation. 

If was designed for transportation of 
personnel, specuil teams or crews, medi- 
cal eiaciuition, ambulance scrsicc. 
equipment and supplies and. with dual 
controls, instrument training- 

First three prototypes— XlMOs— arc 
im-ol\'cd in 1.000-hr. tiedown test pro- 
grams and Phase III contractor flight 
tests at Bell’s l-'art W'ortb plant. 

Test Models 

Six senicc test models- YII-40s- 
liaie been built, 'Hie first also is under- 
going Pliii.'c HI fliglit test at Bell. The 
sccund is undergoing US.6F Pliasc IV 
flight testing at Kdwards ,M'B, Calif.; 
the third, joint US.M'-Army Phase 
testing. The fnurtli YIWO is being put 
through the Phase K user esalnafion 
tests bv the .\rmi- .Aviation Board at 
I'ott Rucker. .\la. 

Fifth and sixth service test models, 
also at I’'ort Rucker, arc undergoing 
rigorous l.OflO-hr. Phase F .\rm\- logis- 
tics eraluation conducted by TAlSA 
(Transpottation Aircraft Test and Sup- 
port Activih). 

Nine "pre-production” HU-ls are 
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NORTH 
AMERICAN 
AVIATIONJNC. 


STRUCTURAL 

TEST 

ENGINEERS 


NAA has immediate openings 

on such top-level projects as 
the B-70. F-108 and the rocket 
ship X-I5. 

As part of our expanding 
organization, you’ll manage 
elevated temperature test 
projects, including planning 
and design; conduct tests and 
report results. 


INSTRUMENTATION 

ENGINEERS 

If you know instrumentation 
and equipment iimitationa, 
and are experienced in the 
design of setups, there is a 
career for you measuring 

loads, temperatures and 
deflections. 


Wrilelo: Mr. A. M. Stevenson, 
Engineering Personnel. North 
American Aviation, Inc.. Los 
Angeles 45, California. 


being built at latc of ouc a moulli. 'I be 
fiist-rollcd out in Scptcmlicr-bas gone 
to the .-Ltmy for testing in .Maska. 'Hie 
second is at the Bell plant for testing in 
the Armv-Naw Instrument Program 
(ANIP). The third will be at I’ort 
Rucker for Pba.se F testing bv .6rinv. 

Bell is idanning as l.irge a production 
schedule for the llU-1.6 ns for anv heli- 
copter it has produced. 

Test programs Innc pointed up IlU-l 
capabilities (--W Sept. 22, p. 581. Dur- 
ing climatic tests at Eglin .-M'B, F'la., 
engine, after eold soaking at —’OF. 
w-as started and accelerated to maximum 
power ill -15.5 sec. without anv preheat 
on iinv coniponcmts. and minus ground 
support equipment. 

F.nginc also was tun through scscre 
50-hr. desert test in Yuma, .^riz. Recali- 
br.ition showed a loss of onlv 1% in 
fuel consumption at full tated power 
and 2% at 75% power. During desert 
trials, the engine ingested 65 lb. of sand 
contimionsly o\cr a 25-hr. period, with 
lo.ss of only 10% power. 

,^t I’ort Rucker, in accelerated 
1 ,000-hr. test program, each helicopter 
is accumulating 10 to 15 hr. daily. De- 
signed for 1,000 hr. on all compauciil'.. 
engine ha.s passed 1 50-hr. n\erhaui level. 

Bell also is conducting 1,000-hr. 
ground tests and transmission bench 
testing. US-\F is conducting 1.000-hr. 
test on rotor svstem at flic W’liglU .6ir 
Development Center, Davton, Ohio. 
Here, static test to a limit load factor of 
4.5Gs has licen completed. 

Running through tests at F.dwards 
,^FB. YH-40, which had been test 
flown to 16.000 ft-, was used to rescue 
an injured man from atop a 10,000-ft. 
peak, after first having had to snniiount 
a 14.000-ft. peak cn route. 

HU-1 Maintenance 

IIU-1 features, such as oil level sicht 
gage.s, rapid access doors and low sil- 
lioiicttc, ptmidc for rapid inspection of 
most components from ground level. 
Tile folliTwing item.s can he replaced or 
dis.asscmblcd wifhout removal of in.iinr 
component from the helicopter: 

• Engine coni)>oncnts. Rednetivni gear- 
ing, pmver turbine section (including 
burner, fiici nozzle, gas producer tur- 
bine and free turbine wheel), all ac- 
cessories (including fuel svstem, gov- 
ernor and electrical components). 

• Main transmiLsion. Following drive 
gear quills plus their accessories (input 
drive, tach drive, boast |)nmp drive, 
gcner.itor drive, tail rotor drive), main 
transmission nil pump, filter, relief 
v.ilve. pressure warning svvjtcli. thermo- 
couple and pressure transmitter, free 
wheel unit, rotor brake. 

• Hydraulic svstem. .\il components 
can be removed without removal of 
other components. 

Onlv 52 special tools arc required for 
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Modem defense in action:' 



'Defensive systems— Military leaders 
cannot afford to wait until an enemy 
strikes. Flans must be in being to meet 
any contingency - . - any type of attack. 
And the physical means of meeting this 
attack . . . vehicles, weapons and trained 
men . . . must be ready, too! 


The threat...mass bomber attack across the North Pole 


Search radar antenna mounts 24 hour guard at edge of Arctic 
Circle. ..flashes immediate warning to defense centers 

Depeiid on 


/ 


You are on radar duty at America’s Dew Line— near the top 
of the world— and spot a mass of bombers approaching at 
supersonic speed. Another Pearl Harbor? 

Not likely! Your warning signal alerts a defense system 
which is in being now. Fighter planes streak out in a matter 
of minutes, armed with rockets like the Air Force Genie— a 
Douglas built missile which can down an entire bomber 


formation with one blast. 

In addition, our Army is ready for any aircraft that fUter 
through with ground-based Nike Ajax and the still more 
potent, nuclear-armed Nike Hercules. Radar-guided, these 
missiles can take out fast aircraft despite all evasive action. 

It is no accident that we are now ready for attack from 
across the North Pole. Such problems were anticipated by 


our Army, Navy and Air Force planners years ago. Industry 
became their partner in finding a solution. Western Electric 
and Douglas, for example, teamed up to develop Nike in 
1945. Douglas has been working on missiles since before 
Pearl Harbor. This same forethought is in action right 
now, perfecting the systems of defense needed against 
tomorrow’s aggressors. 


DOUGl/AS 


The Armed/Seruices' partner 
'iffense 


Major Southern California 
missile operation has 

immediate openings 

for qualified graduate 
engineers with experience in 

instrumentation Systems 

with general knowledge of missile systems, including 
propulsion, guidance, structures and electrical systems. 


Guidance Systems 

Experienced in research and testing of practical hardware, and 
with mathematical background for systems analysis. 


Fiight Test 

Background should qualify for planning and formulating 
entire flight test programs. 


Aerodynamics 

Must be able to analyze missile configuration to determine 
aerodynamic performance and stability and control 
characteristics. 


For information on these and other engineering positions, write: 

Mr. H. A. Roberts. Dept. 451 

Missile Division 

North American Aviation, Inc. 

12214 Lakewood Blvd., Downey, California 

MISSILE DIVISION 

NOmH AUCeiCAN AVIATION. INC. 



(he IIU-I- Onlv Eve special tools ate 
tetjuired fororg-jiiizatinnal maintenance. 

All major equipment is accessible 
from flic outside. All drive system com- 
ponents ate located on the exterior of 
the fuselage structure. Hinged cowling 
iiliows rapid access. The tail boom may 
he pulled down by one man for accessl- 
liility from ground level. Anti-torque 
drive slvaft incorporates five interchange- 
able sections. 

'l'wo-lit(ii Iviiigcd door in nose gives 
access to avionic equipment, plus ac- 
cess to tear of instrument panel. Electri- 
cal components arc also located in left 
aft portion of fuselage, with battery 
onlv 22 in. above ground level. 

From the riglit side of flic hclictiptet. 
hinged doors open to expose heater and 
lilovver unit. Large aft door also gives 
access to engine nicl filter, engine con- 
trols. engine oil cooler and tail rotor 
controls. 

Both fuel filler neck and oil fillet sys- 
tems are on right-hand side of rotor- 
craft, away from and on opposite side 
of hail rotor. 

llic IIU-1 can be disassembled 
([uickly for traiisportabilitv by cargo- 
transport. \\'ith only four bolts to pull 
tail booms, and with booms pulled and 
tacked, four IIU-ls can fit into a Doug- 
las C-124. The aircraft can take two 
helicopters with tail booms. 

Estimated load time— including 70 
min. to prepare the HU-1 and 80 min. 
to stow it on an aircraft— is 2 hr. 50 min. 
Estimated unload time— including 80 
min. to unload tlic helicopter from a 
C-124 and 80 min. to reassemble the 
llU-l-is 2 hr. 40 min. 

Fuel, Power Control 

Under normal flight conditions the 
power turbine speed governor controls 
free power turbine rotor .speed. Tlie gas 
producer speed governor safeguards the 
engine against overloading, and on ac- 
celeration and deceleration the control 
prevents engine damage or combustion 
blowout due to sudden changes in power 
selection. 

I'liel control svstem provides a sim- 
ple emergency control whicli can con- 
tiol the engine in event of malfunction 
in the primarv system. Tlie power con- 
trol is a fully hydro-mcehauical unit 
which derives its operation solely from 
a direct geared connection to the gas 
producer section of the engine. 

Thc transmission is located directly 
forward of the engine and coupled to 
the power turbine end of the engine 
with a .short drive shaft. It is basicallv a 
reduction gear box which transmits en- 
gine power at reduced rpni. to the main 
and tail rotors. Transmission incnr[50- 
rates a free-wheeling unit at the input 
drive and a two-stage planetary gear 

Free-wheeling unit provides a dis- 
connect from the engine in case of 
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) Valve, developed alter an extensive program 
ding features. The results are smooth, stable 
ure conditions, with more positive positioning 
vcontaminsted fluids. Greater null stability is 
eston Electro Hydraulic Servo Valve, write tor 
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Contributing to superb performance . . . the Bell H-40, 
newest Army Utility Helicopter, is powered by a Lycoming T-53 
gas turbine engine with complete unitized fuel co7itrol system 
engineered and built by Chandler-Evans. 

Products, too, are “known by the company they keep”, 
and CECO is proud to be airborne with many of the latest 
and finest military and commercial aircraft, 


CHANDLER-EVANS • WEST HARTFORD 1, CONNECTICUT 

Intereatinu. inlonualiiw Ulrnilurc on <nonj( CECO products ii 
yours lor tin. cwfcmy. Please address your request to Department «S 



SYSTEMS f CONTROLS 



TEST 

EQUIPMENT 

ENGINEERS 


If you’ve been looking for an 
opportunity to explore new 
engineering territory, the 
positions now open in our 
electronics test equipment 
group may be right down 
your alley. 

Wc need engineers to do 
research and development 
liased on an entirely new elec- 
tronics lest et]uipraent philos- 
ophy. Briefly, the job involves 
design of test equipment and 

submitted by vendors und 
subcontractors. This is one 
phase of our work on 
advanced weapon svstems 
B-70 and F-108. 

A BSEE. plus experience, can 
qualify you. 

For more information please 
write to: Mr. A. iM. Stevenson, 
Engineering Personnel, 
North American Aviation, 
Inc,, Los Angeles 13, Calif. 


NORTH 
AMERICAN 
AVIATION, INC. 


puwer f.iiliiiv iiiid iillov's the inain rotor 
and tail rotor to rotate for safe autoro- 
hdfioii. I'aii rotor is powered by takeoff 
on lower aft section of transmission. 

Hydraulic power is supplied bv a sin- 
gle hydraulic system consisting of sari- 
able output hvclmulic pump, resenoir, 
accumulator, poiver cylinders, irre'crs- 
ible I'alves. alief, check and pressure 
leducer \aUes, solenoid valve and con- 
necting hardware. The pump is 
muiintcd on the transmission and sup- 
plies boost power to the power cylinders 
n hich ate connected into the mechani- 
cal linkage of the flight control systems. 

Power for the 28 v.d.C. single conduc- 
tor dual-bus electrical system is sup- 
plied by either the generator, the bat- 
ter) or an external power supply. The 
2Sv. generator is rated at 300 amp. out- 
put. Two 250v. amp., three-phase in- 
verters comert d.c. to 115 vj.c. 

Helicopter's heating and defrosting 
system consists of a combustion-type 
burner, electrically powered blower, 
plenum chamber, ducting and registers 
fur transfer of heated ait from the unit 
to the eahiii areas. 

I'licl for tlie combustion unit is sup- 
plied from the euginc lue! ssstem. .Mr 
is drawn in thrinigh an intake (inside or 
(.utsidc) and forced through heat ex- 
change unit surrounding the combus- 
tion chamber. Ht-.ited ait is b!o«n into 
the plenum chamber and through ducts 

Small Business Group 
Uses Team Philosophy 

1.05 Angeles— ,A plan to coordinate 
efforts of small businesses to |>eni>it p,ir- 
ticiiMtion in relatisely large defense 
contracts is being fonnulatcd hr the 
S.m I'ernando Valley Small IMants 
Assn. Association’s contracts commit- 
tee now is compiling all data on iiidi- 
r idual skills of member companies to 
qualifs them for participiition in sub- 
mitting a single bid on large contracts. 

Under this arrangement, conception 
is to base ;i contract awarded to am 
one nicinber of a team, with other team 
members participating according to 
Iheir spedalized skills. 

Regular montUls' meetings will be 
held to resohe problems of aimmuniea- 
tions and coordination, as well as to 
keep members abreast of new de\dop- 
ments. Contracts committee is lit-aded 
b\ Lcs Jones, president of Lcs Jones 
I raining Aids, Inc., who has established 
a business as a prime contractor with a 
contract for cockpit training procedures. 
|)ortions of which are subcontracted to 
other association member companies. 

One association is receiv ing guidance 
and assistance from the ’Van Xuys 
Chamlset of Commerce. Small Busi- 
ness .^ssn. representatives, local bank- 
trs and industrial representatives. 
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PROTOTYPE AW 650 center «iiig xction is mated at Baginton plant. Aircraft’s first flight is scheduled for this week. 


AW 650 Freighter Nears First Flight 

By John Tunstall 
London— .Armstrong W'hitwortli A\A' 
650 Argosv. bviii-booni, turboprop- 
|50«crcd freighter and eoadi transport 
is scheduled to make its first flight tliis 
month as the initial uiraaft in a family 
based on the packet fuselage principle. 

'IVo other prototypes, now under 
crtnstruction. are the AW 660. a pres- 
surized military transport which can 
Ire fitted with alternative tail doors 
(AA\' I'cb. 11. 1957. p. -in. and the 
AW 670 Airbus, a shoct-luiol configura- 
tion which has a w ider fuselage and cm 
be used for |)assengers, freight or ferrv 

Intensified production schedule calls 
for 10 aircraft to be completed late next 
ycir. Fourth Argosy will be used for 
sales and demonstration tours. Com- 
pany officials said the aircraft's jig sys- 
tem was duplicated from flic outset to 
meet a production target of two aircraft 
per month- 

ill a recent message to .Armstrong 
Whitworth emplo'cs at tlic Bagintoii 
aircraft plant, rl. I'). Keen, chief de- 
signer, emphasized it was not the policy 
of the company to "parade half-baked 
aircraft in front of admiring Farn- 
borough crowds.” 

Imestment so far in the project bv 
the p.irent Hawker Siddeley Gr<iu|) 
amounts to about S?0 iniliion. .An 
eflort will be made to get full British 
and U.S. certification by mid-1960. 
Tests to destruction on two completed 
aircraft will follow the flight test pro- 
gnim. Production effort has been de- 
scribed as ‘‘unparalleled" in British air- 
craft industry. 

Argosy is optimized for mixed freight 
ttansportation over stage lengths on the 
order of 100 to 1,500 mi. Fully factored 
(Air Transport Assn.) direct operating 
costs over this range spectrum are 
claimed to be dou-n to nine cents per 
short ton mile. 
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The aircraft is powered by four Rolls- 
Royce Dart R.I)a 7/2 turboprop en- 
gines, producing 2,100 eshp. I ront and 
rear cargo doors are side-liinged and 
arc opened by band winding. 

I'uselage seclion, suimg troin three 
different radii, which accommodates the 
freight floor at trock-bed leiel for easy 
cargo handling met one of the main re- 
quirements revcailcd by the group’s 
extensive world-wide market suncy. 
Straight-through loading with full-width 
freight doors at each end was another 
requirement and dictated the twin- 
boom. free fuselage configuration. .And 
to cut loading and ccmiersion limes, 
specially designed quick-release keying 
fr.ime.s ,ind lashing efips were introduced 
together with triple scat units which 
fold outwards to lie against the fuselage 
sides. 

Maximum paiload of flic Argosv with 
full reserves is 27.000 lb. over 1l10 mi. 
stages falling to 15.000 lb. our sectors 
of 1.700 mi. Cruising speeds arc of the 
order of 300 niph- at heights between 
20,000 and 25,000 ft. Gross freight 
cabin volume is 3,680 cu. ft. and ac- 
commodation provides for betsseen 7! 
and 83 pas.sengcrs seated six abreast. 
Length and width of the freight floor 
are 46 ft. 8 in. and 10 ft- respectively, 
and niinimnin height under the wing 
spars is 6 ft. 8 in. 

According to the Hawker Siddelcv 
survey, these characteristics "ate just 
right” from 1963 onwards for the stage 
lengths and pavloads on 90% of the 
world’s airw-avx. ‘Ilierc won't be too 
imicli load for the aircraft nor too much 
aircraft for the hxid,” a company official 
reported. 

Double Deck Fuselage 

.A much wider double deck fuselage 
slung by swinging links from the s,nne 
high wing configuration will form the 
A\\' 670 short haul version. The fuse- 
lage, I SO in. wide, utilizes the maximum 
distance between the propeller arcs of 
the inboard engines. With accommo- 
dation for 126 passengers, the conipaiiv 
claims it can 0 |)eralc fiillv factored on 
stage lengths as low as 200 mi. at a 
direct operating cost of 2 cents per scat 
mile, or 1 1 cents pet capacitv ton mile 
as a cargo freighter. Hiis version is not 
pressurized because of the short haul 
characteristic, a feature which allows 
the fuselage to depart markediv from 
a circular cross-section. 

As a car ferry it has room for six cars, 
two abreast, on the lower deck and 30 
piissengcrs on the upper deck. The .AW 
660 differs onlv in having a horizontal 
door at the rear w ith an integral loiiding 
tamp. Substantial orders for the .A\V 
660 ate expected from the Roval -Air 
Force soon, according to reliable sources. 

Adoption of the complete Rolls- 
Royce Dart R.Da 7 2 power package 



FUSELAGE closeup shows (1) sttiiigcr Range riveted to (2) finger plate: (31 eontiinious 
frames: (-11 stringer flange joined by strap through frame web and (5) dented to frame and 
(6) rediixed webs at floor level, with graduated thickness. 
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New Equipment at Swedlow 
Will Increase Production of 
High Temperature Welded Honeycomb Core 


Larger blankets, greater cell depths and substantially Increased quan- 
tities of welded honeycomb core will give designers new opportunities 
as Swedlow expands production facilities. 

Engineers can now look forward to important new uses 
for high temperature honeycomb- Greater cell depths, 
larger blanket widths and lengths wil] be available in the 
near future. Increasing quantities will be produced by big, 
fast semi-automatic machines. This pioneering venture 
will result in larger core struc- 
tures with slrength-lo-weight 
ratios not now obtainable. It fore- 
tells the machining of core in 
larger compound shapes. It is the 
long-awaited beginning of true 
large scale production of highest 
quality welded honeycomb core. 


Swedlow precision standards will be pushed even fur- 
ther: uniform welds, close tolerances, uniform cell sizes 
and shapes, optimum node widths, flatness and bond 
strength, and ciiminulion of the problems of canted cell 
walls. High strength-weight and rigidity-weight ratios, 
vibration damping and fatigue re.sistance — ail these 
properties will he available for an ever increasing variety 
of corrosive and structural applications. 

Depend on Swedlow for welded 
core blankets made of stainless 
steel and ‘'super-alloy” materials 
in a growing number of construc- 
tions. For thorough technical 
service call or write the Swedlow 
plant nearest you. Please refer to 
Department 10. 



Los Angeles 22, California • Youngstown 9, Ohio 



CABLE 

nil WIRE LEADS 

hy HOWARD E. PENDERGAST 
UoMigniuft Ihf corrv'cf 
Mliilli-i-oniliii-loi' fahlt’ 

Achieving the Ideal combination of 
flc-vibility, leliability and cost in 
multi-conductor cables is a constant 
challenge to designers, 
Oevr-engineering is surprisingly com- 
mon, especially in applications where 
flexibility ami weight arc vital factors. 
One cause of expensive ovci'clcaign is 
the habit of specifying standard ma- 
terials listed under general-purpose 
military speciheations. Another is the 
cable nianufacturei ’s niisunderstanri- 
f detailed construction vequire- 
.. Knmerous instances can be 
cited where the end user included 

?' factors in his speeiAcations and 
abricator added moie. ... a 
pi'actice known to reach ridiculous 
am! extravagant proportions. 
FIrxihility tn. Cost. A flexible cable, of 
course, demands flexible stranding for 
conductors. Tliesc, in turn, must bo 
laid up with a tight lay for further 
flexibility. How tight? If too tight, 
cabling speed is decreased and ma- 
terial costs rise. A general rule calls 
for lay of conductoi-s to be five to 
eight times diameter of unjacketed 


Ollier fasliira affecting cubic flexibility 
include the stiffness of the primaiT 
insulating material, the angle of 
braid and the use of tapes in cable 
design. 

Mar ire help rnn dp.sign the optimum 
combination of flexibility, reliability 
your cables? For engi- 
neering assistance or technical data 
covering all variables, write: 


EX Corporation 

A SuSsCiviror Amorican tnlia Coipof Allan 




ur derail shows <i) center intermediate wing joints 






used in the Vickers Visenunt and sup- 
plied by Vickers: a wing basically 
similar to tlic piston-cngincd A. \'. Roe 
Shackleton coastal reconnaissance air- 
craft and Ills' extensile use of well 
proteii components in the aircraft's 
sistcms liai'C all helped to stash dc- 
itlopnicnt time and protiuctioii cost 
and to InwiT imiinleiiancc. 

l''abric!ition and testing are disjierscd 
tlirougliout the llawkcr-Siddeky group 
of companies. Rcspmisibilit) for tlic 
fairly cxteiisit'e redesign aiul mamifac- 
ti:rer of the u'ing, and prosing tests 
tin a complete sving, boom and tail 


,isscml)l\ ivcrc assigned to A. V. Roc 
Ltd. The Gloster .Aircraft Co. under- 
took detail design of tail plane and 
double slotted flaps. 

Comprchciisise test jitcigiiim inelueles 
ii programmed fatigue loading of one 
complete production aircriift and tlic 
static testing to destruction of another. 

Stroetiiral interest centers on stringer- 
frame joints, fuselage to wing, and tail 
to boom allacinnent details, ami the 
subtle ii.se of redox bonrling both in 
fatigue prone areas to implement crack 
stopping measures, and as a means of 
Iniikling op conijjlex components. 

In tlic fuselage the .stringers are com- 
plctch' broken at tire frames (spaced at 
_1 in.l, tile fiiime booms mnning 
continunusls' withmit shitting or step- 
jiiiig. I'iiigcr plates sandwiched bc- 
Iwccn frames and skin lielp as peripheral 
crack stoppers bv offering an altcrnathe 
hxid patli. .Although the stringers are 
emnpietelv broken, continuitv is cst.ib- 
lislied b\ risetiiig tlic stringer web to the 
frame web liv a small cleat, and bv join- 
ing the inner flanges bv a strap which 
passes through a Iioie in tlie frame web. 
btringers arc flush witli the skin. 
Kffectiscncss of this type of joint has 
been demonstrated in recent tests, ac- 
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cording to David W'oodlcr. iiisistant 
diicf designer. It also simplifies and 
cheapens fabrication. 

Rediix floor |)ancls arc supported on 
tubular Warren trasses at the frames. 

Modifications to the Shaclletnn wing 
arose principalh from different engine 
spiicings and greatly inacased reinforce- 
ment of file \\'atren and Pnitt trusses at 
hooin attachment points, wlierc nodding 
and boom loads coincide. Ilou escr, cn- 
tensir e n.sc is being made of existing 
wing jigs and much of the fatigue data 
icmains applicable. 

Rednx doublers are usc'd extcnsirelv 
sivclv in arca.s where fatigue and com- 
plex load situations exist. Notable is 


This Airwork Inspector is electron- 
ically checking the surface finish on 
a cylinder wall with a profilometer. 
This device reg bters the microscopic 
roughrtess of the cylinder walls— an 
important factor in controlling oil 
consumption throughout the life of 
the engine. 

Too rough a surface quickly wears 
the piston rings. Too smooth a sur- 
face keeps the piston rings from 


the use of twin |)latcs bonded tugctlier 
to form the webs in the tail plarre box 
spar. This spar and the tail booms con- 
stitute a portal frame in plmform and 
the spar skin is stiffened by bonded 
spanwisc stringers. 

Rcdiix bonding is used fairly exten- 
at cut-outs and windons. lire freight 
doors whicli were one of the mujor engi- 
neering problems in tlic design ha\e 
bonded sandwiched bulkheads as stif- 
feners. Deflection of these rclati'cly 
large assemblies which bas e to he hinged 
on one side nnlv, complicates the closure 
and scaling problems. Maximum load 
on the doors when pressurized amounts 
to so tons. A special indexing incch- 


seating properly. 

It takes modern metliods to 
measure cylinder wall finish— and 
determine when it has been lapped 
to the exact degree that best con- 
trols oil consumption. This test is 
one of Airwork’s 27 precision cyl- 
inder rework operations. Together 
they produce a cylinder that con- 
trols oil corrsumption and conserves 
power during the life of the engirre. 


anism automatically lifts the door as it 
closes on the fuselage in order to cana'l 
the droop and allow the sequenced h\- 
drauUc latches, peripherally distributed, 
to engage. 

Examples of the use of bonded lami- 
nates as means of building up relatir'cly 
complexed components, arc tlic cockpit 
floor beam joints, which are pin-jointed 
to the frames. This method is clicapcr 
and quicker than that imssible b\- 
orthodox metal forming techniques and 
Is claimed to gn e better fatigue life. 

Bonding is also used to graduate the 
frame weh thicknesses in the region of 
the Root line. Pressurization stresses arc 
particularly high in this region due to 
the low position of the floor and its re- 
straint against fuselage cxp.insion. 

Some of the fuselage attaclinicnt de- 
tails were described as unique, by A. J. 
Trenrghton, chief structural and me- 
chanical engineer. Design i.s siiid to 






Needling A Cylinder To Save Oil 
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R yan'S role is to engineer and 
build better power packs, better 
airframes, better navigation sys- 
tems— for the aircraft and engine 
companies that build America’s jet 
planes. 

For the Douglas DC-8, Ryan is 
building huge, precision-made pods 
and pylons to harness and package 
the jet power that gives this jetliner 
its superb performance. 

For the Boeing KC-135 jet 
tanker-transport, Ryan manufac- 
tures mammoth 40-foot-long fuse- 
lage sections— the first doublo-ctm- 
toured aircraft structures to be 
spotwelded under automatic pro- 
duction methods. This technique, 
developed by Ryan engineers, pro- 


vides an aerodynamically smooth 
structure, fabricated by weightless 
methods, that resists metal fatigue 
at jet speeds and pressurization for 
extreme altitudes. 

To meet the needs of global jet 
flight, Ryan has developed the 
lightest, simplest, most reliable, 
most compact Doppler radar navi- 
gators. Now in production for mili- 
tary use, these advanced systems 
will bring unprecedented precision 
to commercial jet navigation. 

Ryan can BUILD BETTER 
because it is a pioneer aircralt com- 
pany whose long experience is inte- 
grated in all areas of aeronautical 
research, design, development, and 
production. 


RYAN BUILDS BETTER 


Why the Firebee is 
America's most used 
jet drone missile 


aircraft that have ever been 
developed. Today they’re flying 
longer, farther, higher, and 

more of them live to fly another 
day. For example: the Air 
Force recently launched 44 

aged one hour’s flight duration 
each. And 39 of these — many 
after target "hits"— were re- 
covered for re-use! 

Firebees were the oniy targelt 
used in the Air Force’s recent 
Project William Tell Weapons 
Meet to evaluate the combat 
readiness of America’s air 
defense system. 


The Ryan role in jet transport 


For 5 years Ryan has 
built rocket motors 
for Corporal missiles 


’’'R^an'a'’chTevet"thi3 prec 
by forming, welding, and 
chining Corporal racket m 


0 AIRCRAFT • PO 

Ryan Aeranoulical 


> POWER PLANTS « E I E CT R 0 N . ^ 

Ryan Aeranaulical Company, San DIopo, California 
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progress report on Aerenutronic 



MEN AND /DEAS IN MOTION: AERONUTRONIC 


This is Aeronutroiiic — men. ideas, and the tools 
for research. Aeronutronic — a dynamic new name 
in science — created by the Ford Motor Company 
to meet the demanding technological needs of a 
nation on the move. 

Aeronutronic is moving into the future and mov- 
ing fast Space sciences, missile technology and 
space vehicles... computers, electronics. ..tacti- 
cal weapon systems . . . these are major research. 


development and manufacturing activities con- 
ducted at ASI’s modern 200-acre Research Center 
under construction at Newport Beach, California. 

Exceptional engineers and scientists are needed 
now. If you are forward-looking and want to be an 
important part of a forward-moving organisation, 
you'll find a new challenge and rewarding future 
at Aeronutronic — where men set ideas in motion. 



AERONUTRONIC 

asahstdiari/o/FORD MOTOR COMPANY 


OF ADVANCED RESEARCN • 


TECHNOLOOr DIVISION ■ COMPUTER 


WEAPON SYSTEMS 


Argosy Basic Dala 

Span 115 fl. 

heiigth 86 ft. 9 in. 

Ilright 27 ft. 

'Ving vr«i 1.458 sq. ft. 

F,isdogc length 60 ft, 7 i„, 

Ficight cabin volume 

(gross) 3.680 cu. ft. 

(usable) 2,630 eii. ft. 

I'reiglit flooi aica (gioss) 426 sq, ft 

I'rciglit flour length 46 ft. 8 in. 

Freight floor width 10 It. 

Ftcight floor sill height 4 fl. 

Miiilniiiin freight cahin 

height 6 fl. 8 in. 

Miiiiiinin. dimension, of ficight doors; 

Front door width 8 ft. 4 in. 

Front doOT height 6 ft. 8 in. 

Rcur door width 8 It. 8 in. 

Rear dour height ... .6 fl. 8 in. 

Seating capaeiK. sent pilch 34 in.. . .77 

Fuel capacity 3.%0 U. S. gal. 

3Vjtcr.niethaiiol 

capacity 196 U. S. gsl. 


I'iive considerable lowered the maxinumi 
stress levels in tlic hvo double fr.iincs 
wiiicli transfer flic fuselage load to the 
wing spats. 

Each double ftanic is broken at the 
wing spar and is attached to it at four 

Tim ends of the U section formed 
are pinned at tlic neutral axes of tlic 
•spar the other two connections being 
eflectcd by .swinging links. Supported 
in tills way, each frame acts as a 
cuned licaiii with pinned ends, the two 
icactinns at each end forming a restrain- 
ing couple. Thi.s couple evens out the 
stresses and compared with anv other 
method of frame attachment, lowers the 


Wing Flexure 

Mounting the frame ends at the iving 
vicutial axis minimizes loads transferred 
to the fuselage due to wing flexure. If 
.ithiclicd at anv other position on the 
wing the distance hetwceii the two 
frame ends would change with stress 
changes in tlic spar wliiw would ctFcct 
file Irxiding in tnc frame. Cluuiges in 
the distance behieen the two wing at- 
facjiincnts at each end of the frame due 
to wing flexure arc accommodated liy 
llie swinging link. Tlic arrangement has 
the adinntaK also of accommodating 
frame growMi. when pressurized, with 
the least stress penalty, and the ability 
to attach the swinging links with flic 
widest se|3aration also leads to the most 
favorable stress distribution in the 
fiaine. 

Twin horizontal drag links fake the 
liorizontal fuselage reaction and the 



Alone, out in space, the vast, lonely void can produce 
abnomal sensations in man. He may experience 
hallucinations, become strangely exhilarated — or sulTer 
depression deep enough to paralyze the will. 

It is the impact of this alien environment on the mind, 
and on the body, which must be studied before the world 
can safely follow into space. 

Sensing, recording, transmitting such vital psychological 
and physiological data from space to earth is a 
function of Gulton Medical Electronics, 

Employing transducer type sensing devices and related 
electronic equipment developed by Gulton scientists and 
engineers, various parameters such as heart rate, 
breathing rate, blood pressure, etc., can be measured and 
data immediately telemetered back to earth. 

A pilot's psychological state, too, may be determined 
through measurement. Electrodes taped to insteps measure 
galvanic akin resistance which reacts to slightest change in 
nervous structure. Consequent wave form is relayed to earth, 
helps indicate reaction of passenger to his environment 
Gulton has pioneered in the field of Medical Electronic . . . 

systems for sensing, converting, transmitting and recording 
most physiological parameters capable of electrical 
measurement ... on eaith as well as in space. 

Write 1(8 for informative Medical Electronics Boohlet. 



VIBRO-CERAMICS DIVISION 

Gulton Industries, 


Inc. 
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reliability that knows 



K eliabilitf in on olectronic coble is ihe result of applying the most advanced 
cable technologies, thus providing the right answer for every variable that contributes 
to the performance of Ihe end product, 

Cables by Pacific Automation Products are reliable for these specific reasons: 

► Every conductor and jacket which enters the PAP plant is carefully inspected. 

► Every cable is custom designed to the customer's specifications or requirements# 

► Every cable is fabricated to give optimum structural conformity, 
maximum flexibility, and greatest strength. 

^ Each cable is inspected and tested at every stage of the fabrication process, 

► Assembly is completed at the plant, under rigid Quality Control surveillance, 
by highly skilled people. Each cable leaves the plant ready for installation. 

The variables of field fabrication or assembly are eliminated. 

► Every cable is tested for electrical integrity. Environmental tests are performed 
to simulate conditions of heat or cold to prove flexure characteristics 

and abrasion resistance. 

► Every PAP cable is mechanically, electrically, and environmentally suited 
to the most exacting service that may ever he required of it. 

Put PAP’s cable specialists to work for you today. Phone, write or wire: 


Pacific Automation Products, inc. 
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l.itcMl rcstmint is provided by llic frame 
to sjjiir web connections. 

I'ht tail boom configuration forms a 
portal frame in planforni but in elesa- 
tinn the tail plane is pin-joiiitcd to the 
booms. 'I'his is the arrangement used in 
the I'airchild C-119 design, .\ccotding 
In Woodies-, as flic boom design was 
Ixised on stiffness considcr.itions ratlier 
than strength, fixing flic tail plane 
rigidiv in planform ailded stiffness 
against fin loads for least weight. 

Wlien loaded in this plane the tcla- 
tisclv large chord length of the box spar 
becomes the effcctisc depth ot the scc- 

Pinning the tail plane to the booms 
in elcMition allows the booms to deflect 
mdcpcndeiitlv in the \crtical plane and 
allows the tail plane to deflect under 
airloads without forcing the fins to toe- 
in. In the Nord Norattis packet air- 
craft. the tail plane is pin-jointed in 
both planes and makes no structural 

Hiickcst plate is used on the tail 
booms (H s.w.g.) to ensure slow crack 
prop.igation. M'ing and fuselage g.a|cs 
arc 17 to 21 s.w.g. Snap head riveting 
on the fuselage was chosen because of 
the greater case of production and less 
surface damage. 

Rig test on the undercarriage system 
prov ided for full fall under an O.SG load- 
ing. llic leg falls forward against the 
air drag load and is positivelylnckcd by 
a |)iston which is spring loaded during 
retraction. It rcscncs its effort for the 
la.st few degrees of downward leg move- 
inent- Forward falling geometrv- was 
fixed hy the need to retract into booms. 
Destruction Tests 

The company’s c.lrlv advocacy of dc- 
slnietive static and fatigue testing pro- 
erain.s for pressurized aircraft was first 
demonstrated in 1949. when a complete 
Mamba-engined .\pollo airliner was 
fah’guc-tcstcd to destruction in a water 
tank— three sears' Ircfoic tlic dc llavil- 
land Comet first flew. Tlic Argasv test 
program, now well under w.i\. provides 
for the destruction of one complete air- 
frame in static tests and eliinaxcs with 
the programmed fatigue loading of an- 

"It is simply no longer good enough 
just to proof-loiid one aircraft and sell 
it afterwards," M'oodlcy emphasized. 
71ic compiinv also lias designed to a 
safetv load factor of threc-not two as is 
usual— which it maintains is ticcessarv 
to ensure a .safe life of 10,000 hr. 

.^ccorcling to W'oodicv. a destructive 
lest program docs more than prove a 
Ijarticiilar specimen. It niatcriallv liclps 
determination of weight growth factors. 
Data on the , Argosy program indicates 
tliat the aircraft can be stretched to at 
least 110.000 lb. with little reinforce- 
ment. 

Twin booms, large fuselage, and con- 



Introducing 
a new 
standard of 
helicopter 
performance 


HILLER 


By far the most powerful heUcopler 
in its class, Suddenly, the Hiller 12 £ 
has made light utility helicopter service 
more practical and economical than 
ever belore. The reasort is power. More 
usable power than any helicopter o! 
its she has ever been able to harness. 
The result Is more payload per hour- 
more payhad per dollar! The result, 
too, Is versatility, the ability to lake on 
the toughest assignments industry and 
•ve it. And to be ready 
lability. 

For the full story of the 12 E's perform- 
ance in Jobs for many industries . . . and 
(or the name of the Hiller 12 £ dealer 
or Helicopter Contract Charter Operator 
nearest you. write 
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George is great . . . right where he is! 



If ever a compliment could cut 
the ground out from under a man 
- you just read it. Just make 
sure your management never 
says it about you. 

Once upon a time, business 
moved at a slower pace, and peo- 
ple and things were sort of tidily 
pigeonholed. So many companies 
were wedded to a single product, 
a modest plant, simple process- 
ing, comfortable competition, 
family ownership and one-man 
rule. 

Once upon a time, you could 
be a specialist in a particular 
part of a particular business, live 
within narrow walls, and every- 
thing was just dandy, No longer ! 
Today, job isolation is stagna- 


tion. Companies, products, indus- 
tries, have cross-bred like crazy. 
Anybody's business is every- 
body's business. Being “an ex- 
pert” is always essential in 
depth, lacks much in breadth. 

Look ahead, read ahead, get 
ahead. Open up this magazine, 
and start reading as you never 
have before. In the past, your 
eye instinctively has spotted the 
pages concerned with you and 
your job, and you’ve read this 
material and used it. Now, take 
the next big step. Read the stor- 
ies involving other job functions. 


other men's brand of problems 
in your field. Get on speaking ac- 
quaintance with all the phases 
and facets of your business — 
what one McGraw-Hill publisher 
so aptly calls “Cross-Communi- 
cation,” 

You see — you, yourself, are 
really two men . . , one well- 
versed in your specialty ... the 
other, well-informed on “the big 
picture”. And this same one Mc- 
Graw-Hill publication is edited 
to satisfy both of you. How well ? 
Read on, and be pleasantly and 
profitably surprised. 


McGRAW-HILL SPECIALIZED PUBLICATIONS 

The most interesting reading tor the man 

most interested in moving ahead 
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been imidc with strain gages of the 
geiicnil stress distribution to provide 
data for fatigoe life estimations. The 
tests arc particularly notable in provid- 
ing completely representative floor load- 
ings in pressurized flight. 

.-^bDut 3.000 pressure cvcics will be 
made to prove tlic fatigue life for the 
period of the flight development pro- 
gram. Ma[or undertaking is the pro- 
gram fatigue loading of the sixth pro- 
duction aircraft in a water tank hisiciilly 
similar to that used fur the static testing 
Init with the addition of cutonts for five 
wings. 

'live tests starting next year will in- 
clude pressurbation. fliglit loads with 
various flap settings, and undercarriage 
loads- Tlie loads will be applied direetlv 
to the tail plane, wing, fuselage frames, 
nose wheel structure, engine mountings, 
flap, flap hinge, ribs, etc. 

i'onr-minutc fatigue cycle will simu- 
late a flight plan based on a stage lengtii 
of iOn naiit. mi. cruising at 2i.n00 ft., 
and with the application of typical l<«id 
and gust factors. l■'atigHC lives for less 
strenuous figlit plans will be extrapo- 


scrvalive stress levels adopted liave in- 
volved a sliglit weight penalty in tlie 
current design, W'ondlev said. But the 
cxnnpany was confident that it could 
reduce the basic operating weiglit from 
s6 to 5fl% of file all-up weight during 
five development life of the aircraft. 

An electronic strain measuring ap- 
]>atatus s|x.'ciiillv de\elo|)cd for the 
.\rgosv |)rograin is claimed bv the com- 
I>any to be superior to anv in existence. 
It has a capacity of 1.000 channels 
which can he measured and bidanccd at 
five rate of two clianiicls ]>er second. 
Strain data is aiitoniaticnilv fed on 
punched tape to a I'orranti Begasii.s com- 
puter for reduction, 

[■'irst and largest spccinian used in the 
detail test program was a full scale 1 0 ft. 
fuselage section. It was used imtiallv 


20 ft. wide, and 18 ft. high with a 
capacity of 180,000 gal. of water, com- 
menced Nov. 17. Pressurization, flight 
ami ground loading will proceed to de- 
struction after an extensive survey has 


luted. 

Novel method of determining wear 
properties of various freight floor pancis 
was to mount specimens in the ging- 
wavs around tlie drawing office. Tliis 


MANUAL SERIES 900 
PRECISION 
SHUT-OFF VALVE... 



to prove the basic stress levels under 
pressure and floor loading and it was 
large enough to provide miicli useful 
manufacturing experience before pro- 
duction got under wav. 

Tests were carried out in one of 
fhrec water tanks and strain was moni- 
tored at over 200 stations. The inflects 
of vvindmv cutouts and escape hatches 
were proved in later tests on this speci- 
men and it was finallv used to e.stablisli 
crack proaigalion rates. 

W'oodfey revealed that during file 
latest tests on this specimen, initiated 
w ith .1 17 in. crack .stretching from one 
frame, it had taken 1,200 pressurization 
cycles to extend fiic crack across the 
panel and it had failed to propagate into 
the next panel after a further 2.200 

Static tests on a complete fuselage, 
undertaken by Annstrong W'liitworfii 
in an cxtcrnailv braced tank 72 ft. long, 
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Space-age openings at Boeing 


Acivanced projccU under conlracl at Boi-iiig include 
Minuteman, a solid-propellanl intcrcoiiliiienlal hal- 
listic missile, and Bomarc, America’s Icngesl-raiige 
area-defense supersonic guided missile syslem. Also 
undcr^jv al Boeing are studies for orbital, lunar 
and interplanelan' systenxs. 

These programs, along with extensive advanced 
research efforts at the frontiers of science, have 
created some of the nation’s truly outstanding career 
opportunities for engineers and scientists, 

There arc openings at Boeing, now, in research, 
design, manufacturing and development, in such 
advanced areas as celestial mechanics, glide vehicles, 
space trajectories, high speed drag and heating effects 


in space flight and re-entry, anli-submarino warfare 
techniques, gas dynamics, nuclear physics, solid- 
propeilanl rocket engines, infrared techniques, anti- 
missile missiles, advanced eicctrimics, and ion and 
plasma production and manipulation. 

Boeing’s space-age orientation, exemplified by 
advanced studies now underway in ballistic, orbilaf, 
lunar, interplanetary and advanced defense systems, 
has already laid a foundation for continuing leader- 
ship in the future. Engineers and scientists of ail 
categories find at Boeing the kind of forward-striding 
environment that means dynamic career growth. 
Dropanotenow to Mr. Stanley M. Little, Dept. C-8.'l, 
Boeing Airplane Company. Seattle 21, Wasfiiiigton. 
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systen! proved the superiority of rodux 
honeycombed sc'Ctions patticularlv in 
behavior of panels after surface damage. 

Static test to destruction on a wing- 
tail booms-tail plane assembly is also 
well under way. 'This asscniblv is 
rigged with control circuits and surfaces 
so that the behavior of the control 
systems in a fully deflected structure 
could be examined. 

The production schedule .was based 
on operator learning ciines which pre- 
dicted a labor content of 20 man hours 
per lb- of structure. Tlie fabrication 
ci’cle of 22 months for the first aircraft 
is expected to fall fairly rapidly to one 
of twelve months. 

Important feature of the company's 
production philosophy is the extensive 
use of short life committees which it is 
claimed improved the control and com- 
munication and speeded decisions. 
Tliesc included a factory layout commit- 
tee which made extensive use of scale 
models of the Baginton, WTiitlev and 
two Bittcswcll factories complete with 
models of every machine tool and jig- 
Plastic overlays were used to show alter- 
native production setups. 

Center Established 
For Research Data 

Washington— Possibility of improv- 
ing methods of disseminating the 
world’s growing flood of scientific lit- 
erature were discussed here last week 
by experts from 24 nations. 

Fact that scientific publication is 
increasing so rapidly that it is almost 
impossible to keep abreast of even one 
field was a unanimous concern at the 
International Conference on Scientific 
Information, the first such conference to 
be held for nine vears. 

Two major questions were argued at 
the conference: 

• What agencies should collect catalog 
and disseminate the infonnation? 

• What methods should be used to 
catalog, store and retrieve the infor- 
mation? 

The U- S. apparently has decided to 
continue the dccenfralia.ed system of 
handling scientific information. During 
the conference, the National Science 
Foundation and the National Bureau 
of Standards announced the establish- 
ment of a Rr=earch Infonnation Center 
and an Advisotv Service on Information 
Proce.ssing is designed to foster closer 
relations between the government and 
cducationa? and industrial agencies 
which handle large volumes of infor- 
mation. 

A. I, hfikhailov, a Russian delegate 
to the conference, explained the central- 
ized system of handling technical in- 
formation that the Soviet Union has 
had in operation since 1952, Under 
tills system, one central agency has the 


Electronic 

scientists-engineers 


The Columbus Division of North American 
Aviation is expanding its electronic staff in the 
Advanced Design, Systems Management, and 
Systems Research Groups. Career positions 
available: 

ECM— Perform analysis and development of 
advanced airborne electronic counter-measures 
systems, including analysis of the weapons sys- 1 

tern in its tactical environment. 8 

RADAR ANTENNA — Assume responsibility 8 

for theoretical, experimental, and system analy- 8 

sis of advanced radar antenna techniques, 1 

including electronic scanning. 8 

DATA PROCESSING-To analyze informa- I 

tion sources, communication rates and process- i 

ing of information, equation mechanization, and 
computer progi-amming for airborne and ground 
processing systems. Must know digital-to-analog 
or analog-to-digital conversion techniques. 

If you liave an advanced degree and/or several 
years experience and are interested in moving up 
from components to entire systems, write to : 

Engineering Personnel, Box AW794 S 

North American Aviation, Inc. 1 

4300 East Fifth Avenue 1 

Columbus 16, Ohio g 

THE COLUMBUS DIVISION OF . 

NORTH AMERICAN AVIATION, INC. ^ 



I os 


AVIATION WEEK, December 8, 1FS8 




HERE’S 

PRACTICAL 


If you have a problem concerning high-heat protection of metal sur- 
faces up to 4500°F, our Technical Service Department may be of 
valuable service to you. This service goes far beyond data sheets 
and specimens. Without cost or obligation, our engineers will analyze 
your requirements and make specific recommendations based on cer- 
tified performance data. If necessary, we will visit your plant to confer 
with your engineers and study the problem first hand. 

The practical answer to your problem could well be Flamemastic. a 
remarkable insulation coating that protects ordinary metals to 4500°F. 
Thoroughly proved in the torrid combustion chambers of high-production 
missiles for over 4 years, Flamemastic has these outstanding properties: 


• Effective insulation from 
-lOO'F. to4500=F, 

• Fire resistant and 
retardent. 

• Resists high tempera- 
ture gas erosion. 

• High abrasion and 
Impact resistance. 


Fast, economical to 
apply by spraying, 
rolling or troweling. 
Can be applied to all 
ferrous or non-ferrous 
metals. 

Resists acids, alkalis, 
bleaches, oxidizing 
agents. 


• Excellent adhesion. 

• Inhibits corrosion. 

• Eliminates condensation. 

• WeaUierproof. 

• Lightweight. 

• Flexible. 

• Relatively Inexpensive. 


Write us today, outlining your problem, and we'll go right to work on it. 


FLAMEMASTIC 

DVNA-THERM CHEMICAI. COHP.dcmtrlyIdMiChBmIcalProducIs.Inc.) 
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responsibility for ‘'collecting, srsteni- 
iiHzing and generalizing" all national 
and international .scientific cxpertt-ncc. 

To accomplish this, the Russian 
center publishes monthly abstiact jonv- 
nals in more than a dozen fields and 
also prints 4S "Express Inforatation" 
bulletins a year, ft also provides micro- 
film copies of all material on request 
and other services are made available by 
large libraries. 

Two broad areas of opinion as to the 
proper manner of cataloguing, storing 
and retrieving information were very 
apparent during the confetence. Out- 
favored continued reliance on the card 
systems and manual abstracting methods 
of the present. 

Tlic other advocated exerting greater 
effort toward the dcrelopment of ma- 
chines which can perform lihtarv work 

Some computer and language experts 
bclitnc tliat mechanical translating ma- 
chines can he perfected and tliat these 
machines could fonn the heart of 
mechanical libran- searching equipment. 

Rudiincntarv equipment of this type 
is being operated in the laboratory by 
International Business Machines Corp.. 
and specialists from the compans be- 
lieve the next two vears or so will bring 
great improvement. One IBM machine 
demonstrated automatically produced 
abstracts of five of the |3apers given in 
connection with the confetence. 

This macliinc counts the frequency 
of use of each word and the manner in 
which it is dustcred in the atticlc. On 
the lusis of this information, it then 
grades the importance of each sentence 
in the paper and lists them in tlic 
author's words in order of importance. 

Comments from those observing the 
machine in action were generally favor- 
able and, in most cases, opinion was 
that the machine abstracts were super- 
ior to those prepared by the authors. 

Saunders-Roe to Build 
Hiller Rotorcycle 

Hiller Rotorcvclc will be built in Eng- 
land hv Saiinders-Roc. Ltd., of South- 
ampton, under a license agreement with 
Hiller Aircraft Com. and Henrv Boris, 
of Helieop-Air. of Paris. Boris has siib- 
liccnscd Saunders-Roc to build the 
Rotorcycle. First five aircraft will be 
delivered to U, S. Marine Corps for 
field evaluation (AU' Nov, 3, p. 3-4). 

PLilco Group Exjilores 
Space Communications 

Philco Corp. has establislied a Space 
Communication Systems Labors torv 
within its Government and Industrial 
Division. Unit, headed bv F. X. Rct- 
tcnmeycr. will be responsible for de- 
velopment of advanced devices. 
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Ultra Light Begins 
Sea Duty Testing 

I-'alrev t«'o,|i1acc Ultra Light Iwlicriptci Is 
being dcvcli.|i«d for cvciihial tecomiaisBmce 
work with the Rovnl Niivv, based on frigates. 
I'liiek bed is iwed m viimilate exact diiiicii- 

takenff and laniling danriiixtr.itionl under 

of helicopter ate now in udwniccd flight tc.vt, 
log. Power comes from a Blackburn Palonste 
,iir generator svipplving ait to the rotor tips 
where additional fuel Is burned amt the re- 
sulting jet is discharged through the nozzles. 
Noise level Is extrcmciv high, Rntating seal 
allows ulHciver to face forward or aft. 
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EQUIPMENT 



Rotating Chutes Planned for B-58, F-105 



New ^’oik— Drug dnites for Republic 
I 105 ;iiid tlic Convair B-5S will tic tlic 
first iipplicjtion of flic s ortex ring ijara- 
chulc. a rotating cannps design with 
one-half the weight and hulk of cmi- 
\cnbona) p.iradnitcs with equal drag. 

Prcliminars- tests indicate that the 
^ortex ring einite (AW' Dee. 1, p. 35) 
«ill offer ads-aiitages in other ttirachutc 
applications inelnding space s thiclc and 
missile itcoscrs and |)crsonnel and cargo 

The rotating chute was designed br- 
Dasid T Barisli, an aeronautical cirgi- 
ncering consultant, with financial back- 
ing from Lanrance S. Rockefeller. 
Clnitc will be produced In- the Pioneer 
Parachute Co., Manchester, Conn,, a 
subsidiary of Reliance Mamifacfnrhig 
Co„ under a licensing aerccinent with 
Barish, 

Drag is achicied with the nerv jxira- 
cliiilc by the rotation of four low po- 
rosity nylon panels. When dqrlnvecl, 
the |wnds act as airfoils .set in a pitch 
so us to rotate at 30 rpin. as the paru- 
rhute descends. 

This rotation, about a swh-c! above 
the harness, achieves drag hr- setting up 
a \-ortc-x ring of air about the panel tips 
in the iiunner of an autorntating heli- 
copter. The parachute is said to provide 
equal drag with 60% less p.incl area 
than a conventional parachute. 

Ad\?mtages claimed for the rotating 
chute, in addition to space and svciglit 
saving, include lessened opening shock 
effect, static and dynamic stabilitv, the 
tcndenci- to fall \crtiealh within an air 
mass and to collapse itself on landing. 


Elimination of oscillation, gliding mils 
with the wind and the self-collapsiiii 
tendenci' indicate the design might |)cr- 
mif paratroo|jcr drops under wind con- 
ditions higlier than tlic present 15 kt. 
limitation. 

.Another area iii wliich the sortex ting 
elinte is cited as superior to consen- 
lional cluite.s is that its efficicnev is not 
diminished as tlic e.iiiops' diainetcr is 
sealed upward in size as willi conven- 
tional clmtcs. 

The vortex ring chute is now under 
tv.iluiition by the Navy. Arinv and Air 

I'irst live juinp with the rotating 
chute will be made in a|)proxim3tch- one 
vear. Reason for the dclav is the ex- 
liaiistivc testing required bv the mili- 
tarv before permitting a live |uin|) witli 
a new paraclinte. Tlic Navv requires 

l. OOfl test drops before accepting a new 
paraclnite, the last 250 of whicli are 
live jumps. Thus far, some 300 test 
drops hiive lx.cn made with the vortex 
rine chute under various speed, altitude 
and load conditions. 

The light weight and small bulk of 
the vortex ring |)aracluite when packed 

m. ike it desirable as a recoverv chute for 
missiles and space vehicles. The new 
parachute has not vet undergone ex- 
tensive rocket sled testing to detcniiinc 
its abilitv to withshnul supersonic 
speeds, fiarish stated however, that 
his parachute, with its limited panel 
area, might lessen the shock wave 
formed in front of conventional para- 
chutes when traveling at supersonic 
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NEW AVIATION 
PRODUCTS 


Pneumatic Valve Tester 

Test stand is intended for funetioiial 
tests Ilf low iiressnre pneumatic valves 
on commercial aircraft. Maker savs 
that, in iuldilion to other aircraft, test 
iK-nch will test 75 valves on the Doug- 



las DC-8 and 4-1 valves on tlie Boeing 
'07. 

Bench accommodates valves from i 
fo 6 in. diameter, provides 26 v.cl.c. and 
113 v.a.c.. 400 cvdcti single phase. 

Paiil-Moiiroc Co., 6430 E. Cage St-, 
Hell Gardens, Calif, 



High Strength Aircraft Belts 

High tensile aircraft liiilts are de- 
signed 10 piovide longer fatigue life 
or weight s-aving tliiough the use of 
•fewer bolts and shorter tliread lengths. 
Manufacturer states tliat a new nictliod 
of producing screw threads ijcniiits bolt 
10 with.staiid 2 million cveles at 'tand- 
.ird fatigue loading. Bolt materials are 
unchanged. 

Initial development has been on 
aircraft bolts in the 1 SO.OOO to 220.000 
psi, ultimate .strength cutegurii-s. Com- 
pany tests indicate that improv ed f.vtiguc 
strength pcrforniancc is obtained even 
in larger (J in.) sizes- 

Elastic Stop Nut Cor)), of .America, 
2330 Vauxhall Rd-. Union. N. J- 




Eleetrostatic Printer 

Copvtron electrostatic printer is de- 
signed to provide fast black and white 
jirints front 35 nim. microfilm. Printer 
is said to have particular application in 



PACIFIC SCIENTIFIC COMPANY 

P.O. Box 2S02). Los Aiieeles 22, Calif. 

San Francisco! SsaUk/Arlmglon. TixasiSan Diego 
REPRESENTATIVES: Eastern U.S.-AeroEng.Co. 

, Canada-CarretlMig.Corp. 
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AERO-THERMODYNAMICISTS 
EXPLORE HIGH-SPEED RE-ENTRY 


A report to Engineers 
and Scientists from 
Lockheed Missile Systems — 
where expanding missile 
programs insure more 
promising careers 


Advanced weapon system technology has brought to the forerront problem areas 
requiring allemion to interaction between aerodynamic and thermodynamic 
phenomena. Typical of these is the problem of high-speed atmospheric re-entry. 
Expanding research and development activities have coincided with acceleration 
on lop priority programs like our Polaris IRBM. At the same time, positions 
for qualified engineers and scientists have opened up that arc unequalled in 
responsibility or in opportunities for moving ahead. 

Positions in aero-thermodynamics include such areas as; aerodynamic 
characteristics of missiles at high Mach numbers; missile and weapon system 
design analysis; boundary layer and heat transfer analyses in hypersonic flow 
fields; and calculation of transient structural and equipment temperatures 
resulting from aerodynamic healing and radiation. 

In addition, openings exist at all levels inCas Dynamics, Structures, Propulsion, 
Test Planning and Analysis, Test Operations. Information Processing, Electronics, 
and Systems Integration. For these and other positions, qualified engineers 
and scientists are invited to write Research and Development StalT, 

Dept. 1712, 962 W. El Camino Real, Sunnyvale, California. 


Lockheed ! 

/ 


MISSILE SYSTEMS DIVISION 



the aviation iiiduslty in printing micro- 
filmed engineering drawings. Printer 
enlarges microfilm 14 to 16 times and 
))rints the enlargement on .standard 
size sliects from Si x 11 to 1 8 x 24 in.: 
it can also produce plates for offset 
printing. Price is S9.7i0; unit can He 
leased mr about S280 pet month. 

Charles Binning Co., Inc., 1800 W. 
Central Rd., Mount Prospect, III. 



Jet Inspection Light 

Light is designed for jet engine and 
ini.ssile iuspee4ion. Hand light, scaled 
in rubber, resists effects of water, fuel, 
s-apors and shocks, the maker sa\s. 

Jetlight protitlcs 65,000 eimdlcpowcr 
brilliance with GE No. 4515 hiilb. 
W'eight is 2 lb. and light is equipped 
with 65 ft. rubber coated electric cord. 

Burton Manufacturing Co.. Colo- 
rado Avc., Santa Monica, Calif. 



Oxygen Compressor 

Ciiinprcssor and transfet unit designed 
for the Navy is said to pump oxygen 
2i rimes faster and to 2554 higher pres- 
sures than former equipment. 

Transfer machine holds six 2,250 psi. 
uxvgen suppiv cvlindcts and font asi- 
ators’ breatfring qlindcrs. Unit Iras a 
fhrcc-stagc, font-cylinder, single acting 
oxvgen compressor with a capacity of 
10 standard cn. ft. per minute at a 
reservoir head pressure of 5,000 psi. 
\5’ater cooled and lubricated, niiidiine 
is driven bv a 220 v.a.c. inotm. Com- 
pressor pumps into a 5,000 psi. cylin- 
der which has a capacity of 5fi0 cii. ft. 
of oxygen at 14.7 psia. Unit weighs 
approximatcK- 1,500 lb. and meets -Mil- 
Spec 0-6705A. 

Walter Kiddc & Co., Inc., 675 Main 
St., Belleville, N. J. 



Airframe and 
stress engineers 

The Columbus Division of North American 
Aviation has recently created openings on our 
Engineering staff for qualified engineers in these 
fields: 

AIRFRAME DESIGN: Capable of designing 
major complex structural components and 
assemblies for aircraft or missiles. The ability 
to integrate weight, stress, loads, and dynamics 
information into structural laj’outs is impoitant. 

STRESS ENGINEER: All AE or CE graduate 
with several yeai's in aircraft structures is needed 
to direct the solution of redundant structural 
problems by strain energy methods programmed 
on digital computers. Loads experience or stnic* 
tural flight demonstration analysis helpful. 

If your experience fits and you are ready to 
move ahead in the Structural field send a resume 
to: 

H. Keever 

Engineering Personnel Manager 

Box AW705 

North American Aviation, Inc. 

430U East Fifth Avenue 

Columbus 16, Ohio 


THE COLUMBUS DIVISION OF 

NORTH AMERICAN AVIATION, INC. 

Home of the TsJ Jet Trainer and the ASJ Vigilante 
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BUSINESS FLYING 



Beech Advance Sales Exceed $10 Million 

By Envin J. Bulban 

\%'icliita. Kalis.— Ik'cch Aiicraft Corp. 
began its 1959 sales year with firm 
orders for more tlian SIO million of 
new model business planes from its dis- 
tributor and dealer organizatinn. its ini- 
tial backlog representing approxiinateU- 
one-third its total mccutii e aireraft sales 
of S32.1 million last sear. Total Kiscai 
1938 sales, including niilitars business, 
were S95.8 million. 

More than 330 U.S, and foreign 
sales reptesentatir cs attended the eoin- 
pnny's recent annual distributor-dealer 
meeting here where 1959 models svere 
prtiiewed. At the conclusion of the 
meeting, more than 51.5 million of new 
models were flown away from the fac- 
tory. I’rice increases ranging from ap- 
proximately S15.500 (for Super 18) 
to Sl.OOd (Bonanza) were esident 
throughout the new line. 

Mam points of 1959 models in the 
Beech business firing fleet include; 

• Choice of tlitce-blade Uartzell or tsvo- 
blade Hamilton Staudard propellers on 
the nerv Twin Beecli Super IS. Use of 
tlie Ilartzcll pro|}cller5 will permit op- 
erating the Twin Beech at a gross weight 
of 9,700 lb- compared nith 9,300 Ib. 
for the Hamilton Standard «iuippcd 
airplane. Pcr/ormance of both t\pes is 
similar within a few miles per hour. The 
compam- expects official Ciiil .Atrou.iu- 
tics .Administration approsal of the new 
installation in nikl-Deccmber. I’acton' 
installation of the three-blade Hartzell 
cc)uipnieut follows nimicrcnis priiatc in- 
stallation.s in the course of modification 


programs carried out on sarimis model 
Ywin Beeclicrafts at executive aircraft 
service centers, .\dditional 1959 fea- 
tures of the Super IS are: Cagle brake 
with spring tension units providing au- 
tomatic rciciise for improved ground 
handling and taxiing and preventing 
brake drag on takeoff, tw o new external 
carhuretiir ram air scoops, utilitv liglit 
that can be directed onto wing leading 


edges to check for ice formation at 
night, nickcl-cadiiiiinii long-life batterv 
for starting, dual fuel pump on heater 
fur gre.iter reliahilitv. Basic price of 
1959 Super IS is Sl22.500, compared 
with 5106.975 for last vear's model. 

• Fuel injection-type engines are tlic 
main feature of tlie C30 Twin-Bonanza 



Communist Chinese Test Lightplane 

place twiii-float civil lightiilanc rcportcdlv was built in niilv 48 davs ; 

I. each cylinder hcxid being individually faired for niiiiimum drag, 
be constant-speed tyjic. Feil(in| No. 1. as lightplaiic is designated, i 
univt sowices to take off in 81)0.650 it. and is designed to operate f 
in rvital areas of Coniinmiist China, thane is derived from Russiai 
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and supercliaigcd 5+0-hp. engines have 
Simiiionds Ty|>e 570 continuous flow 
fuel injectors eliminating carburetors 
and attendant icing problems, also in- 
crease the G50‘s seniec ceiling to 28,- 
300 ft. fullv loaded and extend nonstop 
range to 1,720 mi. Gross weight is up 
150 lb. to 7.150 lb. Model G50 clears 
a 50-ft. obstacle in 1,310 fpm. and 
climbs at 1.320 fpm. New engines and 
other changes bring the G50 basic price 
to 592.500. -nic conipanv also has a 
lower priced— SSO, 500— Nfodel D50B 
Twin-Bonanza available. Like the pre- 
vious D50A. it has 295-lip, Lycoming 
liigh-coinprcssion engines. Both 1959 
rwin-Bonunzas also have an additional 
I2-cii.-ft. aft b.igg.igc space. 

• New Model 95 light twin Travel Air. 
of which clttsc to 200 have been sold 
since its introdnctiiin last vear. is basi- 
cally similar to the previous model. 
Improveincnts include five-scat arrange- 
ment. providing a folding scat in the 
bagg.ige compartment. Other ciiangcs 
have been made to ease maintenance; 
larger access doors on lower cowls of 
engines provide easier carburetor adjust- 
ments and there is an oil access door 
atop the cowling and lengthened oil 
filler neck providing access without lift- 
ting the cowling. Basic price of the 
19?9 Travel Air is 531,500. up approxi- 
matelv S2.000 over last vear. 

• Model K35 Bommz'a singlc<'neinc 
fonr-]jlacet features increased .standard 
fuel capacitv, with 50-gaI. tank;igc ex- 
tending nonstop range to 910 mi. Pre- 
vious standard tankage wa.s 39 gal. If 
auxiliary tanks are fitted, fuel capacity 
goes up to 70 gal. ;nid cruise range tv> 
1,245 mi. Other changes include Cagle 
brakes, new panel layout putting all 
communications and navigation equip- 
ment on the left side, a fifth folding seat 
in thcbaggige coinpartinent. redesigned 
rear scats to provide three inches more 
leg room and contoured plastic fo;im 
scat nishions saving five pounds of 
weight. Basic price of K’3 this vear is 
S25.500.aninctea.seofSi,000. 


Sales Awards 

Top s-ales achievement awards this 
vc-ar— providing a seven-dav holiday in 
Hawaii for two— went to \\'ayne Brown 
of Combs Aircraft, Inc.. Denver, Colo., 
and R. W, Jeter of Ciirrey Sanders Air- 
craft Co.. Inc., Shreveport, La. In the 
individual model Siilcs contest, expense- 
paid fonr-dav vacations in the U. S. for 
two, went to: Silas King, hlightcraft. 
Inc., Portland, Ore. (Bonanza!; F. G. 
Box, Cutter-Carr Hying Service. Inc- 
Albuquerqne. N. M.' (Travel .Air); Ira 
llnttzng, Butler Airplane Sales, Inc., 
Chicago, 111- (Twin-Bonanza): and 
W. M. Cason. Alamo .Aviation. Inc., 
San -Antonio, Tex. (Super 18). 

Also honored were 19 domestic dis- 
tributors for exceeding SI million sales 
in airplanes and parts during 1958. 


REVERE 

GRAVIMETRIC METER 



No more seporote sompling of fuels and special fluids to determine 
specific grovlty ... no more compulotion to convert gollons into 
pounds. This new Revere Gravimetric Meter automoticoll v totoirzes in 
pounds the fuel delivered to plane or missile. 

Becouse fuel energy is proportional to weight rother then volume, 
the Gravimetric Meter facilitates flight planning by providing occu- 
rote knowledge of the weight of fuel transferred. 

It contains two measuring elements , . . o highly accurate Neptune 
Red Seal volumetric meter, coupled with a sensitive Revere Densi- 
tometer which continuously meosures the density of the fuel passing 
through the meter. The Gravimetric Meter automatically compensates 
for changes in density caused by temperature vorlalion or change In 
type of fuel, ranging from S.4 to 7.4 pounds per gollon. Accurate to 
0.5% of total delivery. Flow range is 250 to 2,200 ppm at density of 
7.4 ppg; 250 to 1,600 ppm ot 5.4 ppg. Other flow ronges available. 
.Meets applicable sections of MIL Specificotion F-8615. 


Write leday lor Bulltlin 1060 
...fulldefai)! of the Revere 
Groviriefric Mtlor lor Ground fueling 



REVERE CORPORATION OF 

Wallingford, Connecticut 


A SUBSIDJARY OF NEPTUNE METER COMPANY 


AMERICA 

mphmi 
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Bendix Systems Division 






Write to M, C- Curtis, Engineering Personnel Supervisor, Oepf. AW-12. 


CONVAIR-SAN DIEGO 


CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 




MILITARY PRODUCTS 








CONVAIR 340 



CONVAIR 240 



William Miller 
AERO INTERNATIONAL 



IN All INTERESTS OF AVIATION 
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EMPLOYMENT OPPORTUNITiES 



To 

EMPLOYERS 
who advertise 


for MEN: 


McGraw-Hill 
Publishing Co.Jnc. 


When there ore mony applicants 
(or a single position it frequently 
happens that the only letters oc- 
knowledged are those of the most 
promising candidates. Others may 
not receive any indication that their 
letters have even been received by 
0 prospective employer much less 
given consideration. These men 
often become discouraged, will not 
respond to future advertisements, 
and sometimes question their bona 
fide character. 


. . ■ and there’s big opportunity 
at BENDIX — prime contractor 
for the TALOS MISSILE 


If >’ou have the qualifications, you 
can build yourself an enviable en- 
gineering career with Bctidix — and 
enjoy living in one of America’s fine 
residential and recreational areas. 

Bendix Missiles has opportunities 
now for engineers of exceptional 
ability. You’ll be in the technical 
forefront of your profession at 
Bendix, working svith men who have 
sparked some of the most important 
technological achievements of our 


time. You’ll have the use of facilities 
and equipment that are unmatched. 

You’ll enjoy a pleasant four- 
season climate, have excellent edu- 
cational facilities available to you 
and your family, and have easy 
access to Chicago. Most of all, you’ll 
find satisfaction in doing important 
work alongside men who are profes- 
sional engineers. Mail the coupon 
today for a copy of “Opportunities 
Abound at Bendix .Mis.siles’’. 


Every odvertisemeni printed in 
the Bmployment Opportunities Sec- 
tion is duly oulhorized . 

It will help to keep our reoders 
interested in this odvertising if you 
will acknowledge every opplicaticn 
received, even if you merely return 
the letters of unsuccessful applicants 
with. "Position filled thonk you" 
written or stomped on them. 

We suggest this in a spirit of co- 
operation between employers and 
the men replying to Employment 
odvertisements. 
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ciAssiFiiD Searchlight Section ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 



An 

Investment! 


Productive advertising 
is an INVESTMENT 
rather than an EX- 
PENDITURE. 

"Searchlight” advertis- 
ers almost invariably 
report prompt and satis- 
factory results. 

BE CONVINCED — 
send us your advertise- 
ment TODAY. 

Address 

Classified 

Advertising 

Division 


AVIATION WEEK 

P. O. BOX 12 

NEW YORK 36, N. Y. 


D.C.4.B. 

fiOR LEASE OR SALE 
Convertible Passenger & Cargo 
Finest — la the Country — 


NATIONAL SURPLUS SALES 

1800-14 Cborlstw Kcinisi City. Miisouti 


C-46F 

FOR SALE 


Make Offer 


WANTED; E-18-S BEECHCRAFT 




“Searchlight” 

IS 

Opportunity Advertising 


Take Advaoiage Of It 

Tor Every Business Went 
"Think Searchlight First" 
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LETTERS 


‘Obvious* Slip 

\[ tlic National Sunposiiim on Extended 
Range and Space Communications, I pre- 
sented .1 paper On "Optimum I-'rcrjiiencies 
for Space \'chicle Communication." 

1 received letters and long distance talli 
ftoiii interested readers of vonr publication 
referring to p. 88 of the Oct. 20 issue (re- 
porting on the ssniposium) about an uhi-ioiis 
inisqiiotatioii . . . (Discussing radar eclioes 
from the aurorae, the article reported, 
"Echoes were also detected at 800 me., with 
Doppler shifts as great as several lumdred 
megncseles” 1 . Substitute the word "CTcles" 
for "rnegacscles" and the statement is cor- 
rect. Sot. PEaLMAN 

Long Branch, N. I. 

Mvt.sTioN W'fek’s Ai'ionjcs Editor. a(i- 
jiarcnth- blinded bv the .Vorfhern Lights, 
agrees that a Doppler shift of scv-eral Lin- 
j—j 1.. operating /rec|ncneT 

I "obvious" s/ip. — Ed.) 


CAA Comiiieiit 


of 800 m 


Cold Logic 


During the many years that I have been 
connected nith, or interested in. the a\-iation 
industry. Aviation A\’es k has become s-ery 
important to me, being both the best in- 
formed and presented periodiiral in tlie 
field, and slioning a sane and valuable moral 
flare and consistenev. 

It Is for this reason that I should like 
to draw vour attention to an interesting 
anomaly in U. S. law which afiects the 
industry. The easiest wav to do it is In the 
form of personal history. 

I am an electronics engineer— not a U. S. 
citi/cn— with a major interest in aeronautical 
cumnumications. Tss-o years ago, when I 
immigrated to the U. S.. I found it impossi- 
ble to find a position in the aircraft industry 
and assumed that this was due to clearance 
problems. 

Since then, due to the nature of mv notk, 
the U. S. -\ir H'otce has cleared me for 
access to classified material up to and 
mclnding “secret." 

Recently I have felt a desire to change 
both the locale and scope of my iiark. and 
I....- — jijj aeronautical field, only 


ct the sa 


s the ■ 


irs ago. 


- --aJsanced 
in each and every case. I gathered a clear 
impression that all personn^ people in the 
field had been warned of aliens, but ii-ere 
not aisare of the reasons. 

Prompted by some sagiic hints from an 
luuisiiallj knowledgeable friend, I finallv de- 
cided to have a closer look at some of the 
older la«-s in the field. This es'cning I. at 
loiig last, found the answer to the mystery. 

Thirty-tw-o sears ago, the 69th Congress, 
I irst Session, enacted a law- governing vari- 
ous aetis-ities of the U. S. Arms- Air Corps, 
including procedures for awarding design 
and constriietion contracts for aircraft in 
order to stimulate the i ‘ 

as-iation. Section 10(f) c 
Hut aliens employed I 


ferrrrs lo the Eililor. Ariaiion ITVe*. 
330 W. 42tul St.. ,\eio York 36. N. Y. 
Trr to keep Irllrri unif.-r 300 ic-orrfs niiif 
eite ir ueouiito iilrnlifirolion. ITe icill 
nor prim nnonymour lellcrr. hoi name, 
of tcritors leifl hp iciltilipfii on requrnl. 

pation in contract trials unless written con- 
sent has been obtained in advance from 
the Secretary of the Department concerned. 

TTic penalties, by-tlie-way, are S20.000 
or five years, nr both— quite .stiff for 1926! 

The refctcnces for the abov e are: 

U. S. Statutcs-.kf-Largc- \'ol. 4-1, p. "87. 

U. S. Code (19021, Table 10. Para, Mil 
(J). which specifically mentions that it is 
assumed that the Secretary of the .Mr 
Force is included in the description as 
"heir" lo the .-\rrny .Air Corps. 

Cold logic ays that the act should have 
been suspended by the Security Clearance 
System which has come into existence since 
the days when it was enacted. The ridicu- 
lous fact is that it has not. 

I have on file formal refusals, on citiEcnry 
grounds, from seven aircraft firms and one 
.Mr Research and Development Command 
Center. ENCtNEF.a 

Boston. Mass. 

First Things First 

Perhaps I was unfortunate lo have mv 
luggage mislaid twice in 10 days, and by 
^v-o aiffcrciit airlines, hut the resultant irn- 
talioii and annovance. not to mention ex- 

a time when on all sides one secs millions 
being .spent on jet travel and elaborate air- 
port facilities. 

On the first occasion .\merican .Airlines 
left my lugs at Idlewild w-hile I vsas bliss 
fulls on my way to Los .Angeles: we were 
reunited 12 hr. after my arrival at Los .An- 
geles. On the second occasion Trans-Canado 
.Air l.ines left my bags at 'I'oronto on a Bight 
■■ •) Montreal. 


great deal of frustration; irmume^c tele- 
phone calls and the use of taxis-in one in- 
• lo go out and pick up the hags to 
the process and in the .second because 
limousine service had left. Perhaps the 
...Miles would like to know that to the 
bill I have to add a shave by a barber as mv 
ra7or was in the mislaid baggage, and after 
an overnight flight one docs not look at 
one’s best— also wasted hours due to lack of 
business papers. 

Might I and, I undersbnd, other paving 
passengers add a plea for better baggage 
handling to eliminate this trouble after the 
bags go through that little door behind Hie 
Hcket counter? We do not want to spend 
the flight worrying about the Ideation of 
the bags from which we may be parted with 
cver-inocasing speed bv the new jets. 

First things first, please. 


via there, froii 

Tlic bi ■ 




Your cditiitial ecrt.iinly was "thought pro- 
voking." especially to monv Civil .Acronati 
offieuls and employes, 
lints the "what" of prob 


and cctt.iinlv p 


• E. Clio 


73 Pampi 
Plirley, Sn 
England 


iford Ro,id 


huwev-er, the rfitorial comments become 
conspicuous without the "whv.” ft follow-s 
that the "how" and "when" are equally iro- 
portant in injecting vigorous management 
and leadership intn the new Federal .Avia- 
tion .Agenev. M.iny of us who have been 
In the Civil Aernnaiitics .AdministraHon and 
its predecessor agencies for mans vearsr agree 

ih.lt tile "u'tiat" itnpr xvlct *' 


to as the "manana people," Likew-isc, much 
of Ibc deleterious effects by people within 
the organintion upon the rate of progress 
is due to cliques of newer, as well as older, 
nfficiah and employes who do not have Hie 
qualities of vigornus leadership for the pro- 
gram requirements and imagination, Those 
who have thi-so qualifications have many 
times presented worlhuhile siiggesHons and 
reconimemiatinns for consideration, only to 
have these ideas ignored or placed on ice. 
w-ithnnt action. You nuvst agree that after 
months and years of "throttling" of these 
ideas, that it can become most frustrating. 

I am sure that if many of the old guard 
in high official positions, both regional and 
departmental at "'ashington, are chosen 
as the panel memhers for selecting likelv 
candidates in the new Federal .Aviation 
Agency, it can result only in some of the 
old guard remaining in positions which w-ill 
reterd the rapid progress so urgently re- 
quired of us all ill this agenev. 'I’herefore, 


vcv in all the regions and the AA _.... 
ington offiec, iiilenogaKng fhnsc at Hie 
low-er "doing” level on up through the man- 
agement and direction levels, sn that a true 
he obtained. Tlic panel should 
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both inside ai 
nantics .Administration. If a panel is n 
established as such, I feel we will he right 
hack where we started with little, if am. 
improvement in leadership and management 
techniques. I have been in a management 
engineering executive position for mam 
years and these situations, cited above, are 
my personal opinion. 

A'ou may gather, in reading this letter, 
that I have an axe to grind. Not so, I am 
interested in continuing to work for an or- 
ganr/ation lli.st will have the opportmiitv 
of placing the caliber of men in the posi- 
tions where they should be that wall reflect 
credit to the United .Stales aviation posiHoii 
lliroughout the world, in.stcad of having 
some "little" men rattling around in big 
jobs. 

Los Angeles, Calif. 

AVIATION WEEK, December 8, 1958 



The Hy*Yi fuel booster ond transfer pumps that Hydro- 
Aire has produced in the iast three /ears for oircroO and 
missiles will deliver 734,S76gallons in a single minute... 

. . . and they are doing it right now on Chance Vought's Regulvjs I & II: Fairchild's Bull Goose; 
McDonnell's Green Quail; McDonneM’s F-101: Chance-Vought's F8U 1. -2, and -3; Boeing's 
B-52; North American's F-IOOD: Lockheed's F-104A; Douglas' F5D;Convair's B-58; and Avro's 
CF-105. Whether your requirement calls for electric motor driven, hydraulic motor driven or 
turbine driven pumps: whether they must pump jet fuel, alcohol. LOK or water; the world's 
fastest-growing manufacturer of airborne fuel booster and transfer pumps is at your service. 



Producing Controls for Every 
Basic Airborne System 





H IG H.C A I K,,HIGH.P.OWER., HIGH. EFFICIENCY, 


You get all three in a single Varian Klystron, as in the VA-87B or,<s-These tubes 
are stable amplifiers . . . cover a wide frequency range without critical adjustments 
of operating voltages and magnetic focusing. Features include rugged integral cav- 
ities, easy “plug-in” installation . . . outstanding reliability and long life. 

Varian Microwave high power tubes are available in a wide variety of power 
output and frequency ranges for use in Radar. Communications, Test and Instru 
mentation, and many are recommended for Severe Environmental Service. Over 
100 tubes are described and pictured in our new catalog. Write for your copy. 

VARIAN 


AITO 1, CAlifORNIA 

1“^ aU principal 



. 7.7 10 2.9 kM< . . 


V-8? ..... 

. ?.3 kM< 

. 7 IW F-eol ’ 

V-?48 

9.375 SrMc 

.SSWPcok t 

VA.8J4J . . . 

. 3.i3 to 3.57 ktiL. 

_27, MW P«Qk 


KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS,: LINEAR ACCELERATORS, MICROWAME SYSTEM COMPONENTS, 
R. F. SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES 




